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PHASE III DRILLING PROGRAM AT 

DOUGLAS AIRCRAFT COMPANY'S 

TORRANCE (C6) FACILITY 

1.0 INTRODUCTION 

The purpose of this report is to present the results of the 

Phase III drilling program performed at Douglas Aircraft 

Company's (DAC) C6 facility in Los Angeles. This facility 

is known as the Torrance facility, although it is located in 

the City of Los Angeles. The location of the C6 facility is 

shown in Figure 1. This drilling program was implemented as 

a part of the overall underground tank management program at 

this facility. Phase I of the program involved compiling a 

comprehensive list of the tanks and sumps at the facility 

from DAC's records. A program outlining the steps necessary 

for implementation of a monitoring program was developed, 

and the monitoring system(s) to be installed was identified. 

The report prepared in Phase I was called the Leak Detection 

Management Plan (LDMP), and was completed in 1985. The plan 

was reviewed by the Los Angeles Fire Department prior to 

implementation. 

During Phase II of the program, the tank systems at the 

facility selected for monitoring in Phase I were tested for 

tightness using the Hunter Precision tank testing system. 

The tank testing program was completed in June 1986, and the 

results obtained were documented in the Phase II report. 

This phase (Phase III) was designed to evaluate whether 

releases had occurred from the underground tanks and sumps 

at the facility prior to installation of monitoring systems. 

An evaluation was conducted by sampling the soil adjacent 

to, and underneath the tanks and sumps. 
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2.0 OBJECTIVE AND SCOPE 

The objective of this drilling program was to evaluate soil 

adjacent to tanks or sumps for the presence of chemicals 

that may have been released into the soil as a result of 

past leakage. 

The original scope of the LDMP Phase III drilling program 

required the drilling of 17 borings and the installation of 

19 vadose zone monitoring wells adjacent to 19 tanks and 

sumps. The actual number of borings and vadose zone wells 

completed was 17 borings and 10 vadose zone wells. The 

intent at the start of the Phase III drilling program was to 

install two borings next to most of the tanks and sumps, and 

to convert one of the borings to a vadose zone well for 

installation of a monitoring probe. Table 1 presents a list 

of the borings and vadose zone wells that were initially 

planned, and those that were completed. 

The reduction in the number of borings and vadose zone wells 

installed was the result of a number of factors. In the 

cases where the tanks and sumps were small, only one boring 

or vadose zone well was installed. For the small tanks and 

sumps, the borings were drilled at an angle so that they 

were advanced into the soil and backfill material beneath 

the tanks or sumps. Therefore, the whole area under the 

tank or sump could be sampled. During the field activities, 

some of the drilling locations originally selected could not 

be used because of space restrictions. In such cases, the 

borings were relocated to more accessible positions. At 

some of the other tankjsump locations, the proposed number 

of boringsjwells was not installed, because the initial 

boring installed at the location indicated the presence of 
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TABLE 1 

SUMMARY OF THE DRILLING PROGRAM AT THE C6 FACILITY 

Tank/S~ 
NLJllber 

1T 
2T 
3T 
4T 
9T 
10T 
11T 
12T 
13T 
14T 
1ST 
16T 
17T 
18T 
19T 
20T 
23T 
21S 
22S 
26S 

TOTALS 

Combined Total 

Cooment Codes: 

Proposed 

Boring 

17 

Vadose 
\lell 

19 

36 I 

Boring 

1 
2 
1 
2 
1 
1 
1 

1 

17 

Actual 

Vadose 
\lell 

10 

26 

oc Organic Compounds found in first boring, no vadose zone welt installed. 
NC -- No evidence of organic compound found in first boring, vadose zone well installed. 
* -- 23T was removed before the start of the Phase Ill boring program. 

No boring planned/installed. 
SIC Uncertainty as to whether this was a s~ or clarifier 

(ABCIDTAB1C6) 

Cooment 
Code 

NC 
oc 
NC 
oc 
NC 
NC 
NC 
NC 
NC 
NC 
oc 
oc 
oc 
oc 
NC 
NC 

* 
NC 
oc 

SIC 
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elevated concentrations of organic chemicals in the soil. 

The presence of these compounds would make installation of a 

vadose zone monitoring system pointless until the soil was 

cleaned up. 

One tank (28T) originally scheduled for monitoring under the 

LDMP was removed prior to implementation of this boring 

program. The locations of borings and vadose zone wells 

installed in Phase III are shown on Figures C6-1 through 

C6-8 presented in Appendix A. 

3.0 FIELD PROGRAM 

Drilling was performed by A & R Drilling, Inc. of Carson, 

California. Drilling activities began on 14 August 1987 and 

were completed on 28 August 1987. Soil borings were drilled 

using a Central Mining Equipment (CME) 45 and CME 75 with a 

7-inch outside diameter hollow stem auger. 

Borings and wells were generally drilled approximately 30 to 

40 feet in depth. The specific depth of each boring or 

vadose zone well is shown on the Boring Logs in Appendix C. 

Soil sampling was performed at the surface and at intervals 

of 5 feet. Soil samples were collected to observe the 

subsurface lithologic conditions and to be analyzed for the 

presence of hydrocarbons or other volatile organic 

compounds. Soil samples were also collected for field 

Organic Vapor Analyzer (OVA) headspace measurements. A 

description of the methodology used for soil sampling and 

for conducting OVA headspace measurements is presented in 

Appendix B. 
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Observations by Woodward-Clyde Consultants personnel during 

the drilling and sampling operations were recorded on Boring 

Logs, as presented in Appendix c. These observations 

included a visual soil description, sampling depth, OVA 

headspace readings, soil odor, and other pertinent 

information. 

4.0 LABORATORY PROGRAM AND ANALYTICAL RESULTS 

Soil samples were delivered to the laboratories of West 

Coast Analytical Service, Inc. , in Santa Fe Springs. The 

sampling and quality assurance protocols used in this 

program are described in Appendix B, and copies of 

chain-of-custody forms are presented in Appendix D. 

As described in Section 3.0, soil samples were collected at 

the surface and at intervals of 5 feet to the bottom of the 

boring. The sampling depths are shown on the Boring Logs 

presented in Appendix c. All of the soil samples collected 

were not analyzed at the laboratory. Individual soil 

samples were selected for analysis based on data from OVA 

head space measurements, visible soil discoloration, odor, 

and sampling depth. If the presence of organic compounds 

was not indicated using the criteria just described, then 

the 10-, 15-, and 20-foot soil samples were generally 

analyzed. These sample depths were chosen because they were 

closest to the invert of the tank or sump, and were 

therefore in the soil zone most likely to show evidence of 

organic compounds if a leak had occurred. The specific 

laboratory analyses were selected based on the current or 

past known contents of the tank or sump. The following 

analyses were performed: 

BOE-CS-0220524 
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o Petroleum hydrocarbons, modified EPA Method 8015 

o Volatile organic compounds, EPA Method 8240 

o pH and electrical conductivity (EC) 

The analytical results obtained from the soil samples are 

presented in Appendix D. Laboratory results obtained from 

the Phase III drilling activities indicate that six tanks 

andjor a total of 19 sumps had elevated concentrations of 

organic compounds in the soil next to them. One location 

had concentrations in the micrograms-per-kilogram (ugjkg or 

ppb) range, while five locations had concentrations in the 

miligrams-per-kilogram (mgjkg or ppm) range. Brief descrip

tions of the six tanks and sumps, and a summary of where 

subsurface leakage was found are presented in this section. 

Table 2 presents the petroleum hydrocarbon concentrations 

found, and the corresponding depths where the soil samples 

were collected. Table 3 lists the soil volatile organic 

chemical concentrations measured, and the corresponding 

depths at which the soil samples were analyzed. 

o Tank 2T is a 37+ year old, 4,000 gallon gasoline tank 
located near the southeast corner of Building 20 (see 
Figure C6-2 in Appendix A) . Organic compounds were 
found at depths of 10 and 15 feet with concentrations 
ranging from 170 to 24,000 mgjkg {ppm). Organic 
compounds were not detected above 10 feet or below 15 
feet. 

o Tank 4T is a 37+ year old, 500 gallon auto waste oil 
tank located near the southeast corner of Building 20 
(see Figure C6-2 in Appendix A). Organic compounds 
were found in Boring 4TW at 5 feet with a 
concentration of 42 mgjkg (ppm). An obstruction at 7 
feet prevented further drilling at 4TW. Evidence of 
organic compounds was not found at Boring 4TB. 
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• Tank lOT is a 35+ year old, 10,000 gallon steam 
cleaning wastewater tank located between the bottle 
storage house and the steam cleaning area (see Figure 
C6-3 in Appendix A). Organic compounds were found at 
10 and 20 feet with concentrations ranging from 13 to 
15 ugjkg (ppb). Field data does not indicate the 
presence of organic compounds below 20 feet. 

o Tank 1ST is an 8-year old, 2,000 gallon tank located 
between Buildings 1 and 36 (see Figure C6-5 in 
Appendix A) . The tank was originally designed for 
spill containment, but is currently being used to hold 
alkaline soaps. Organic compounds were found at 10, 
15, and 20 feet with concentrations ranging from 11 
ugjkg (ppb) to 6, 300 mgjkg {ppm). Field data 
indicated that organic compounds may extend below 40 
feet. 

• Tank 17T is an 8-year old, 5,000 gallon 1,1,1-tri
chloroethane tank located between Buildings 1 and 36 
(see Figure C6-5 in Appendix A). Organic compounds 
were found at 10, 20, and 30 feet with concentrations 
ranging from 7 ugjkg (ppb) to 840 mgjkg (ppm). Field 
data indicate organic compounds may extend below 30 
feet. 

o Sump 22S is a 24-year old, 500 gallon waste oil 
concrete sump. Sump 22S is situated east of the 
washdown booth at Building 36 (see Figure C6-7 in 
Appendix A). Petroleum hydrocarbons were found at 5 
feet with a concentration of 1,400 mgjkg {ppm). Soil 
samples and field data at 10 and 15 feet do not 
indicate the presence of organic compounds below 5 
feet. 

5.0 SUMMARY AND CONCLUSIONS 

Seventeen borings and 19 vadose zone monitoring wells were 

initially scheduled as part of the Phase III drilling 

program. The completed program included 16 borings and 10 

vadose zone wells. The smaller number of borings and vadose 

zone wells completed is due to the fact that organic 

BOE-CS-0220526 



k 1: .. 
i ~ 

(' 

I 
f 

-7-

compounds were encountered in the soil around some of the 

tanks and sumps during drilling, and that some small tanks 

and sumps only required one boring or vadose zone well. 

Laboratory analyses indicated the presence of organic 

compounds in the soil at five of the tanks (2T, 4T, lOT 1 

1ST, and 17T) and at one sump (22S). The soil around lOT 

contained trace concentrations of toluene ( <0 .1 ppm) that 

pose no environmental threat. At Sump 22S petroleum 

hydrocarbons were found only at five feet, while petroleum 

hydrocarbons were found above 15 feet at Tank 2T, and in the 

boring at Tank 4T at a depth of five feet. 

A wider range of organic compounds {see Table 3) were found 

in the soil at Tank 15T and the compounds seem to be present 

through the entire boring, a depth of 40 feet. There is 

also evidence of volatile organics at Tank 17T, extending to 

40 feet. 

6.0 RECOMMENDATIONS 

The tanks and sumps that did not have organic compounds 

detected can now have monitoring systems installed next to 

them. The extent of organic compounds in the soil around 

tank cluster 15T to 17T needs to be identified and 

remediated 1 before the proposed monitoring system can be 

installed. A problem does not exist at Tank lOT 1 and a 

monitoring system can be installed at that tank. The extent 

of the problem at tanks 2T and 4T and Sump 22S needs to be 

evaluated further. 
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TABLE 2- SUMMARY OF HYDROCARBON COMPOUNDS FOUND AT THE C6 FACILITY 

Analyzed II C9-C30 
Tank/SumpiBoringiSoil Depthll Gasoline I Kerosene !Diesel FueliMfneral SpiritsiHydrocarbonsl 
Nli!Der I J.D. I (ft) llmg/kg (ppm) lmg/kg (ppm) lmg/kg (ppm)! mg/kg (ppm) lmg/kg (ppm) I 
=========1======1==========11===========1===========1===========1===============1============ 

2 T I 2TW I 5 II NO I NO I NO I NO I NO 
I I 1 0 II 170 I NO I NO I NO I NO 
I I 15 II 24000 I NO I NO I NO I NO 
I I 20 II NO I NO I NO I NO I NO 

4 T I 4TW I 0 II NO I NO I NO I NO I NO 
I I 5 II 42 I NO I NO I NO I NO 

---------------------------------·-----------------------------------------------------------
22 s I 22SB I 5 II 

I I 10 II 
I I 15 II 

Detection Limit (ppm)-

NOTE: D.L.- Detection Limit 
NO - Not Detected 

NO I 
NO I 
NO I 

10 

NO I NO I NO I 1400 
NO I NO I NO I NO 
NO I NO I NO I NO 

10 10 10 100 
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TABLE 3- SUMMARY OF VOLATILE ORGANIC COMPOUNDS AT THE C6 FACILITY. 

(MIBK) 
Analyzed II CMEK) 4-Methyl-

Tenk/SumpiBoringiSoil Depthii2-Butanone I 1,1,1-TCA I TCE I Toluene IEthylbenzeneJTotal Xylenesi2-Pentanonei1,4-Dioxanel 
Number I I.D. I (ft> llms/kg Cppm>lmg/kg <ppm>lms/kg (ppm>l mg/kg <ppm> lms/kg (ppm> I mg/kg Cppm> lmg/kg Cppm>lms/kg Cppm>l 
--······=1·=====1=======·==11•=••=======1===========1=======··==1===============1·=···=======1••===========1===========1===========1 

10 T I 10TW 

I 
I 

15 T I 15TB I 

I I 
I I 

10 
15 
20 

10 
15 
20 

II 
II 
II 

II 
II 
II 

NO 
NO 
NO 

(570) 
160 

1800 

I 
I 
I 

NO 
NO 
NO 

NO 
27 
38 

I 
I 
I 

NO 
NO 
NO 

NO 
10 
94 

I 
I 
I 

(15) 
NO 

(13) 

(56) 
870 

6300 

I 
I 
I 

NO 
NO 
NO 

(11) 
41 

180 

I 
I 
I 

ND 
NO 
ND 

(110) 
460 

1300 

I 
I 
I 

NO 
NO 
NO 

NO 
NO 
NO 

I 
I 
I 

NO 
NO 
NO 

NO 
NO 
NO 

---------------------------------------------------- ---------------------------------------- ------------- ----------- -----------
17 T I 17TB I 5 II NO I NO I NO I NO I NO I NO I NO I NO I 

I I 10 II NO I (36) I NO I (8) I NO I NO I NO I NO I 
I I 20 II NO I ( 13) I NO I (7) I NO I NO I NO I ( 14) I 
I I 30 II 810 I NO I NO I NO I NO I NO I 840 I NO I 

----------------------~-----------------------------l----------------------------------------1-------------l-----------l-----------l 

Detection Limit- (ppm) 50 5 5 5 5 5 30 D.L.-5 
- (ppb) (50) (5) (5) (5) (5) (5) (30) (5) 

NOTE: O.L.- Detection Limit 
NO - Not Detected 
( ) - Concentration in ug/kg (ppb) 

.:-; 
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APPENDIX B 

FIELD PROCEDURES 

AT THE TORRANCE C6 FACILITY 

B.l GENERAL INFORMATION 

Drilling was performed by A & R Drilling, Inc. of Carson, 

California. Drilling began on 14 August 1987 and was 

completed on 28 August 1987. Borings were drilled using a 

CME 45 and CME 75 with 7-inch hollow stem augers. 

B.1.1 Soil Borings 

Soil borings were generally drilled from 30 to 40 feet in 

depth. Some of the borings were transformed into monitoring 

wells. Borings that were not converted into vadose zone 

monitoring wells were backfilled with a dry mixture of 75 

percent No. 60 Silica sand and 25 percent of bentonite 

powder. The top 1 to 2 feet of the borings were backfilled 

with concrete or asphalt. 

B.l.2 Vadose Zone Wells 

Borings that were converted to vadose zone monitoring wells 

were generally backfilled to 20 feet with the sand/bentonite 

mixture described above. A vadose zone well, 20 feet in 

length, was generally installed and backfilled with Monterey 

No. 3 sand. The top 2 to 3 feet of the well were sealed 

with concrete. Vadose zone well construction details are 

shown on the Boring Logs presented in Appendix c. 
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Vadose zone wells were temporarily sealed to prevent fluids 

from entering the wells until they are installed with vapor 

or liquid monitoring systems. The wells were sealed by 

covering the well heads with bentonite powder, and then 

sealed to grade with an asphalt patch or a 1/4-inch thick 

steel plate. 

B.1.3 Drill cuttings 

Drill cuttings from each boring were placed in 55-gallon 

drums, and the contents of the drums were labeled using an 

identification label and permanent ink marker. The drums 

were sealed and left adjacent to the boring locations. 

Douglas Aircraft was advised of the locations and contents 

of the drums, and the need for proper management of the 

drill cuttings. 

B.2 SOIL SAMPLING 

Subsurface soil samples were collected at the surface and at 

5-foot intervals. 

Analyzer (OVA) 

Soil samples were taken for Organic Vapor 

headspace measurements and laboratory 

analyses. Soil samples were collected using a California 

modified sampler for borings drilled by the CME 45 and the 

CME 75. The California modified sampler holds four brass 

tubes, and is 18 inches in length. 

Surface soil samples were collected by driving a California 

modified sampler into the soil 1 to 1.5 feet in depth. In 

areas covered with asphalt or concrete, surface samples were 

collected from below the asphalt or concrete cover. 

BOE-CS-0220539 



j. 
L:~ 

r· 
I 
l 

-3-

B.2.1 OVA Headspace Measurements 

Field OVA headspace measurements were taken from each soil 

sample. This procedure was conducted by extruding approxi

mately one brass or stainless steel tube from each soil 

sample into a one pint glass jar. The jar's lid had a 

1/4-inch diameter hole, which was sealed with duct tape. 

Approximately 10 minutes was allowed for organic vapors from 

the soil to reach equilibrium inside the jar. An OVA probe 

was then inserted through the hole in the jar, and the vapor 

concentration was measured (in ppm). 

B. 2 •. 2 Soil Sample Preparation 

One to two tubes from the soil sampler were prepared for 

laboratory analysis. The ends of the tubes were covered 

with aluminum foil, plastic end caps, and sealed with 

electrical tape. Soil samples were labeled with the 

following information: 

o Project number 

o Project name 

o Boring number 

o Sample number 

o Soil depth 

o Sampler's signature 

o Date 

The soil samples were then sealed in Ziploc plastic bags and 

placed on ice in an ice chest. All of the soil samples were 

delivered to West Coast Analytical Service, Inc. in Santa Fe 

Springs for laboratory analysis. Chain-of-custody proce

dures, including the use of sample identification labels and 

BOE-CS-0220540 
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chain-of-custody forms, were used for tracking the 

collection and shipment of soil samples. Chain-of-custody 

forms are presented in Appendix D. 

B.2.3 Field Observations 

Observations by Woodward-Clyde Consultants personnel during 

the drilling and sampling operations were recorded on Boring 

Logs, as presented in Appendix c. These observations 

related to visual soil classifications, geologic and 

stratigraphic comments, vadose zone well construction 

details, sampling efforts, OVA measurements, and other 

pertinent information. 
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f::oio OF 
SAMPLES 

tit ST. 

-~ 

'UNDIST. 'CORE 

'FIRST COt.IPL 24 HRS. 

::c 
t-~ 
o.• 
w~ a 

5 

10 

15 

20 

DESCRIPTION 

Medium dense, moist, light brown, SILTY 
fine grained SAND (SM). < 
Unified Soil Classification System (USCS). __j 
Sample Identification Number. 

Sample Location and Type. 

G) Concrete 

~ 75~ Sand/25~ Bentonite Powder 

~ Native Soil 

D No. 3 Sand Filter Pock 

~ Screen 

~ Modified California Sampler. 

rn Split Spoon Sampler 

25 Number of Blows Required to Advance Sampler 
One Foot using a 140 Pound Downhole Homme 
with a 30-inch Drop. 

-
Organic Vapor Analyzer (OVA) Readings 

'lt£LL 

LOG 

~BY 

SMtPLE 
IN FORMA llON 

O.V.A. 
• it~ 

~ !- z5 8 {ppm) 

II\ 

,, 
,, 

CHECKED BY 

REMARKS 

I\ 

(field heodspoce). --·-------+----t--t--;----i~ 

30 

35 

Rote at which Drilling Progresses. 
Time ot depths noted. 

Remarks or Comments by Driller or Drilling 
Supervisor. 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 
KEY TO BORING LOG 

WOOOWARD-CL YDE CONSULTANTS 

Fig. 
C-0 

BOE-CS-0220543 



~~~'WON See Location Map C6-2 ~~ Not Available 

roca.:rc; A & R Drilling, Inc. f>RrurR M. Smith ~lko 8-27-87 RATE 8-27-87 

~W~ CME 75, 8-inch O.O.,H.S.A. ~("?tcr 29.5 ~ lm -

!:40 Of tJIST. _ 'UNOIST. 6 'CoRE _ OGGfD BY !CHECKED '3Y 

~s~A~=P~LE~5------~~--------~~---------+-~~----~ L. Rapp M. RozmdJ·oo 
~&~ {_f\l FIRST _ CDt.IPL _ 24 HRS. 

J: 
1--::"" 
c..• 
w~ 
0 

DESCRIPTION 

Asphalt covering. 
Medium dense, damp, yellowish brown, CLAYEY 

b~fine to coarse grained SAND (SC) with somf,ee_ 
n'-am....-eL _(Flll) //. 

5 Stiff, moist, dark gray, SANDY CLAY (CL). 

10r~ . 
[ f Becomes olive brown, SILTY CLAY (CL). 

15 
Medium dense, moist, olive brown, fine grained 
SANDY CLAYEY SILT (ML). 

20 :r [ f Becomes more SANDY (SM-ML). 

25 Very stiff, moist, olive brown, SILTY CLAY 
(CH) with white cemented pieces. 

30 
T Becomes SANDY. 

Dense, moist, yellowish brown, SILTY fine 
t---+--- grained SAND (SM) with white layered 

deposits (1/16" thick). 

35 

Bottom of Boring at 31 feet. 

Actual Vertical Depth at 29.5 feet. 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 

SAMPLE 
IN fORMA TlON 

WELL ...___,..~-~-----! REMARKS 

LOG 

1 ~ -

~ 

2 ~ 11 
f-

~ 

O.V.A. 

(ppm) 

1305 No recovery. 

1325 Obstruction possibly asphalt 

0.1 1335 

3 ~ 26 0.1 1345 
,__ 

Kl 4 V\ 19 0 1350 
f-

~ 

5 ~ 20 20 1405 

r-: 
6 X 26 160 a1o 

'-' 

r-: 

1 X 38 3.2 1420 

Note: Angle drilled 1/ 
due south. Actuc! 

vertical depth 29.5'. 

LOG OF BORING 1 TB 
Fig. 
C-1 

'M)OOWARD-CL YOE CONSULTANTS 
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~~~,f0N See Location Map C6-2 ~~ Not Available 

~.; A & R Drilling, Inc. ~ M. Smith ~lbn 8-28-87 !2!-.'!I_ 8-28-87 

~~ENT CME 75, 8-inch O.O.,H.S.A. ~~ 31 ~ tm -

~~SING Schedule 40 PVC FEEN 0.02 inch ~:'~l;E,w.Cf 8 ~1.4E]f;;'\ or 2 
o OF UIST. _ UNDIST. 7 CORE _ OGGED BY CHECKED BY 

15:"AI.4;;,P="LE'"""s ___ --l::-=-----+.:-:::-=:------+.:,..,....,.,::::------1 L R app M. R a z m d joo 
~&1: {fl} f'lRST _ COt.IPL _ 24 HRS. 

:c t--:::::o..• 
w~ 
Cl 

DESCRIPTION 
LOG 

~C~o~nc~r~e~te~co~v~e~ri~na~~('9"~')~·----~~~--~~~ 
t.iedium dense, domp, brown SILTY fine grained F- t-
SAND (SM). (FILL) 'pv :V, 

S.:rr Becoming very loose. 

10 

15 

20 

25 

30 

35 

Stiff to "Very stiff, mOist," Oiive brown:- siL fY -
CLAY (CL) to CLAYEY SILT (ML). 

Medium dense: moTsC brown SILTY tfne -grained 
SAND (SM) with smoll holes in soil (look like 
root holes). 

rr Becomes less SILTY (SM). 

Bottom of Boring at 31 feet. 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 

v v 
~ ~ 

0 0 

0 0 

0 0 

0 0 

··~·· : . ..__ ·:. ... ::::::. . :. 
:.=·:. 
:.;:::::·:. 
:. t= ·:. 
:.=·:. 
:.=·:. 
·-·· 

J~~:::: 
. I--·. 
·.~· 

. f-- .. 
:.~·:. 
:.~·: . 
... ~·:. 
:.~·: . 
... ~·:. 
:.~·:. 
·~·· 

···~···· ·~··· 
I--·. .. ~ .... 

:I==:: 
··~ ·: 
·f-- .. 
. ~. 
.·.~· .. 
·~. 
..1= :. 
•tl--b. . 1:::::: .. 

SAt.iPLE 
1Nf0Rt.4ATJON ,...... 

~ 

~ - O.V.A. 0' ...... 

• .c: ~~ 
0 ~ 0 g (pprn) ~~ z 1- 1iSo 

1 ~ 24 0 0820 

~ 

2 rx 3 
~ 

0.5 0830 

3 ~ 12 0 0845 
~ 

0 0850 

r-
5 ~ 18 0 0900 
~ 

1--

6 IX 22 0 0910 
~ 

0 0920 

LOG OF BORING 

REMARKS 

Note: Vertical boring. 

1TW 
Fig. 
C-2 

WOOOWARD-CL 't'DE CONSULTANTS 
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See Location Mop · C6-2 · ~~~ Not Available 

& R Drilling, Inc. f'RIU.ER M. Smith ~~ 8-28-87 ~~ 8-28-87 

CME 75, 8-inch O.D.,H.S.A. 

~ g:SING N/A ~~~ATION N/A 
tliST. - 'UNOIST. 8 CORE jt:lo rx: 

SAMPLES 
t'IRST 'COt.IPL 24 HRS. - -

:r: t--=:-
0.. • DESCRIPTION 
w~ 
0 

5 

10 

15 

20 

25 

30 

Concrete coverina (9"). 
Medium stiff, damp brown, SANDY CLAY 
(CL) with pieces of asphalt, sand. (FILL) rr- Mottled with block cloy. 

Curttings: Block cloy. 

Stiff to "Very stiff, mOist Olive brown:- SANDY 
SILT (ML) with CLAY (CL). 

Very ;tiff, mOTs[ Olive bro;n~ siL fY CLAY(CH). 

Medium "dense. moiSCyeiicwish brown-: siL i'Y-
fine grained SAND {SM). 

35 =} Slightly cemented. 

Bottom of Boring at 36 feet. 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 

WELL 

LOG 

-
-

~~<r 36 

~~~'inOf 8 
~BY 

L. Ropp 

SAMPLE 
INfORM A liON " " 

~ - O.V.A.. 0" ........ 

• .c ~.! 
0 ~ 2~ {ppm) -o 
z .... alO ~lk: 

1 ~ 6 20 1020 

k-

2 ~ 6 200 1025 
r-: 

~'m -
~~)Of N/A 
!cHECKED BY 

M. Rozmdjoo 

REMARKS 

k-

3 ~ 6 >1 000 1035 Strong odor. 
F--

r-

4 [X 12 61 1045 Little odor. 
F--

r-

5 X 17 - 1055 No odor. 
~ 

6 ~ 27 17 1105 
F--

k-

7 [X 22 11 1115 
F--

k-
8 ~ 20 0. 8 1130 Actual vertical depth 34.5'. 

LOG OF BORING 

Note: Angle drilled at 17 
due south. 

2TB 
Fig. 
C-3 

WOOOWARD-CL YDE CONSULTANTS 
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~~INC 
l~.t.TION 

See Location Map C6-2 • Not Available 

A & R Drilling, Inc. fRILLER M. Smith rlbo 8 27 87 !t.J.TE 8-27-87 

CME 75, 8-inch O.O.,H.S.A. 

N/A ~~ATION N/A 
~0 a'" 
~At.4PLES 

'DIST. _ 'uNOIST. 7 CORE 

I t--:=:
(l.• 
w~ 
Cl 

'FIRST 'COt.IPL 

DESCRIPTION 

Concrete coverino (9"). 
Stiff, damp, brown with block areas, SILTY 
CLAY (CL). (FILL) 

5 Stiff to very stiff, moist, olive brown, SANOY 

CLAY (CL). 

10 

15 T Some silt. 

20 

Medium 'dense. moTsC darkbro;n,-siLTY fine
grained SAND (SM-ML). micaceous. 

25 T Becomes brown, less Sll T (SM), some 
cementation. 

30 ~} Sll T content decreases (SP-SM?). 

Bottom of Boring at .31 feet. 

35 

Project: DOUGLAS AIRCRAFT COMPANY 

1 
Pr:.;ect No.: 8741863C 

:24 HRS. 

WELL 

LOG 

31 ~un -

OGGED BY 

L. Rapp 

SAMPLE 
INfORMATION ';'" 

~ 
- O.V.A. oo.._.. 

• lite St~ 
o ~ o g (ppm) E Q 
z 1- zoo On:: 

1 ~ 9 0.3 1230 

r--
2 ~ 17 1.8 1240 

piECKED BY 

M. Razmdjoo 

REMARKS 

OVA reading = 240 ppm 

out of boring 

~ 3 !/\ 16 >1 000 1245 Strong odor. 
f-

r-
41V 18 >10001250Strong odor. 
~ 

r--
5 ~ 16 220 1300 

r--
6 [X 19 20 1305 

f-

r--
7 [X 23 3.0 1315 

Note: Vertical boring 
No well installed. 

LOG OF BORING 2TW 
Fig. 
C- 4 

VtQODWARD-CLYDE CONSVL T .t.N TS 
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~~ ... ~ See Location Map C6-2 . ~~- Not Available 

~.; A & R Drilling, Inc. fRUER M. Smith ~TE 8-27-87 ~AlE: 8-27-87 
'll'fi;)MU[ 

~~~ENT CME 75, 8-inch O.D.,H.S.A. ~'r 31 
8 

~~t.4~ES 'DIST. _ 'UNDIST. 7 CORE _ ~ BY 

~~~~A~=R~~<-H--)----~~~,R~ST~----_--~c~~~P~L----------~2.~HR~s~.----~ L. Rapp 

DESCRIPTION 

Asphalt covering. 
Stiff, damp, olive brown, SILTY CLAY (CL) 
with sand. (fiLL) 

~ Very loose, moist, olive brown, SILTY medium 
grained SAND (SM), micaceous. {FlLL) 

10 

15 

20 

25 

---------------~,-Stiff, moist, olive brown, CLAYEY SILT \ML1 
micaceous. 

T Becomes very stiff, some fine grained 
SAND (ML). 

Medium 'dense:- moisC brown,-SiLTY fine grained 
SAND (SM). 

30 -~ Less SILTY, 1 ;a· areas of gray fine 
) grained SAND (SM). 

Bottom of Boring at 31 feet. 

35 

Project: DOUGLAS AIRCRAFT COMPANY 

~rc ject '~o.: 8741863C 

-

WELL 

LOG 

SAMPLE 
IN FORMA TlON ,.... 

4) 

~ - O.V.A. oo-
• • c: ~~ 

0 !- 0 5 {ppm) ~~ z 1i5o 

1 X 11 0.6 0900 
r-

0 0940 

~ 

3 X s ..__ 
0 0947 

0.6 0955 

r-, 

5 X 16 o.3 1ooo 
F-

r-: 
6 X 1s o.3 1010 

..__ 

r-, 

1 X 24 0 1020 

LOG OF BORING 

~~)Of N/A 
HECKEO BY 

M. Razmdjoo 

REMARKS 

Note: Vertical boring. 
No well installed. 

Fig. 
C-5 

3TB 

WOOOWARD-CL 'fOE CONSVL TAN TS 
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~~~~ See Location Map C6-2 ~~~ 
~GE--:rc-1 A & R Drilling, Inc. f'W!R M. Smith ~~Tm 9-1-87 

ra~~ENT CME 75, 8-inch O.O.,H-S.A. ~,~cr .31 

~o OF biST. _ 'uNDIST. 7 CORE _ ~ BY 
~:::L"A~M;;:.P~LE:.:::.s ___ -==-----+.:::=-----+.::-:-:-::::::-------i p. Glaesman 
~&~R (fl) 'FlRST _ COt.IPL _ 24 HRS. 

10 

DESCRIPTION 

Concrete covering (1 0"). 
Loose, damp, yellowish brown, SILTY fine to 
medium grained SAND (SM). with little gravel. 
(FILL) ; 
~-----------------Very stiff, moist, yellowish brown, CLAYEY 

SILT (t.1L), micaceous, with little fine sand. 

very stiff, mOist (with 1)2;r d'ri areas) brown: 
SANDY SILT (t.1L), micaceous, 1/4" irregular 
fragment of rock (?). 

15 T Becomes olive brown, CLAYEY SILT (ML). 
1 /2• irregular fragment, rock(?). 

20T Becomes less Clayey (ML). 

25 

30 

35 

Very StiR, mOTsC yellowiSh -brown, SANDY - -
SILT (ML), micaceous. 

Dense~ moiSt,-yeilowish brown-:- SiLTY-fine - -
grained SAND (SM-SP), micaceous. 

Bottom of Boring at 31 feet. 

Project: DOUGLAS AIRCRAFT COMPANY 

¥.£LL 

LOG 

-
SAMPLE 

INFORMATION ,-... 
v 

~ ..., O.V.A. 0>....,. 

• • c .E., 
0 9; ~5 {ppm) =...--o 
z 1- mo c!s~r 

1 [X 7 0.5 0750 
f-

... 
2 X 21 0.5 0800 
~ 

..... 
3 X 17 20 0805 

"'--' 

h 
4 [X 17 1.6 0815 
~ 

..._., 
5 rx 18 0.2 0825 

f-' 

1-

6 IX 21 o.2 0835 
r-

k--

7 IX 31 o.2 0840 

LOG OF BORING 

Not Available 
~'!!.- 9-1-87 

~ fft\ -

~fn'\OF N/A 
~HECKED BY 

M. Razmdjoo 

REMARKS 

Headspace reading on 
!cuttings > 1000 ppm 

Definite odor in cuttings. 

Note: Vertical boring 
No well installed. 

3TW 
Fig. 

C-6 
Project I. l,: o 741863C 

---------~~~~~-------L------------------------~WO~OO~W~~o.RD~-~CL~W~E~W~N~SV~LTn~~~~--~ 
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~~~'WoN See Location Map C6-2 ~~ Not Available 

ror~; A & R Drilling, Inc. FILLER M. Smith ~:rL_ 8-27-87 ~'!I- 8 27 87 

~~~ENT CME 75, 8-inch O.D.,H.S.A. ~~~ 29.5 ~ 1m -

~~t.4'ft ES tliST. _ UNDIST. 6 CORE _ L0GCED BY jeHECKED BY 

~w~A1E~R ..::!..----'FbFl=IRs=r----...t-:cDN~PL--~---+-2,..,.•..,..H=Rs=-. -----1 L Rapp M. R a z m d joo 
DEPTr. (ft} - - -

:I: 
1-'Z" a..• 
w~ 
0 

DESCRIPTION 

~sphalt covering. If 
t ~ Dense, molst, gray, SANDY GRAVEL (GP).(FILL) 

\ Medium dense, moist, brown. SILTY SAND {SI.1).(F1Ll) "'/ 

Stiff, damp, dark gray, SILTY CLAY, ( CL).(FlLL) 

Loose:- mofst,-yeiiowish brown-:- SiLTY fine - -
S grained SAND (SM).(FILL) 

10 

tJofSt.-bi=OWri, -SANDY GRAVEL-(GPf(pea- gravel) 
(FILL) 
Stiff, mOist. Oii~ brown:- Sitfi' CLAY-(CL)- -
to CLAYEY SILT (ML). 

1sT With fine sand, grades to CLAYEY SILT (ML 

rr Becomes very stiff. 

20 

25 

rr With fine grained sand. 

SAMPLE 
IN fORMA llON 

WELL 1---..--r---r--~ 

LOG 

, rx 14 
f-

t--

O.V.A

(ppm) 

0.2 1105 

REMARKS 

2 rx s 0.1 1120 Disturbed sample. 
.... 

.... 
3 X 9 

[.__ 

~ 

4 ~ 14 
f-

5 ~ 19 
f-

6 ~ 25 

l-

0 1130 

0 1140 

0 1150 

0 1200 

Gravelly layer logged 
from cuttings and 
drillers information. 

30'+-M-e-d::-iu_m_d:-e-ns_e_, -m-o.....,i..,..st..,.., -y-e,.,..llo-w-.,.is...,.h~b-ro_w_n_, -=s--:-1 L-=TY:-:-.;. 7 IX 2 4 0.4 121 0 

t---t-"'"''\ fine groin ed SAND (SM ). --+---+---f--lf-----1f----+----1,..------------i 

Bottom of Boring at 31 feet. 

35 

Project: DOUGLAS AIRCRAFT COMPANY 

Note: Angle drilled at 
1 r due south. Actual 
vertical depth 29.5'. 

Fig. 

L-------------~8~7~4~1~86~3~C~-----L----------------------~~~~=-=~~~--C-? __ 
WOOOWARD-CL YDE CONSULTANTS 

Project No.: 
LOG OF BORING 4 TB 

BOE-CS-0220550 
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~~~ See Location Mop C6-3 i,V~ Not Available 

~~; A & R Drilling, Inc. ~ M. Smith ~ 8-31-87 ~l§Hrn 8-31-87 

~~~rNT CME 75, 8-inch O.D.,H.S.A. ~~ 31 ~ tm -

iW g:SING Schedule 40 PVC ~~~~AlluN .02· Slot l:~~ ... Cf 8 ~~)or 2 
~o OF \:liST. _ 'uNDIST. 7 IcoRE _ ~BY PiECKED BY 

~~~~A~;P~LE~5------~==--------~==---------+-~~----~ L. Rapp M. Razmdjoo 
~&'ii.R (fH ,RST _ 'COt.APL _ 24 HRS. 

I 
t-'Z' 
a..• 
w.! 
0~ 

DESCRIPTION 

Concrete (6"). 
Stiff, damp, brown, SANDY CLAY (CL), some 
asphalt chunks in the top 1·.(FILL) 

WELL 

LOG 
0 z 

1 

SANPLE 
INFORMATION · ,.... 

" ~ REMARKS 

- O.V.A. 0' ....... 

• • c: .E., 
~ 0 5 (ppm) =---

..... GOO ~~ 

~ 12 0.2 0745 

5 
Dense":'" moiSt,-brown, -CLAYEY-SAND fscl.- - :: 

.. 2 1.4 0800 

10 

15 

20 

25 

35 

l""r Becomes medium dense, more Clayey 
~' (SC-CL). 

Medium dense. mofsCbrown,-S[rY SAND to
SANDY SILT (SM-t.1L), micaceous. 

Becomes less Sandy (ML). 

Bottom of Boring at 31 feet. 

Pro:P.ct: DOUGLAS AIRCRAFT COMPANY 

j Project No.: 8741863C 

··:~·:-: :. r=· .. 
:.r:=·:. :. r=·:. 
·. t:: ·:. 
:.~·: . 
. '---.. .--
::::~ ::: 3 X 13 
·f-.. ~ 

:.r:=·:. 
:.=:·:. 
:.=·:. 
·.=·: . 
::=·:. 

::::~:::: 4 x 14 
·.=·:. ~ 

:.=·:. 
::<~:·: 
·-· ·== 
<.~::.: 
'1-- .. r=·.·. 

.. I= 

. I=.·. 
·:~:::::·· . 
. f-- . .... ~.· 
'·i·l=l·i·' . ~b:=;= u: 

,....., 
5 b 19 

..... 
6 [X 29 

F-

1.1 0810 

2.1 0820 

2.3 0825 

1.2 0830 

2.1 0840 

Note: Vertical borins;. 

LOG OF BORING 9TW 
Fig. 
C-10 

WOOOWARO-CL YDE CONSULTANTS 

I 
' 

BOE-CS-0220551 
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~~~ See Location Map C6-3 ~~ Not Available 

~i A & R Drilling, Inc. ~ M. Smith ~Zb, 8-20-87 ~~ 8-20-87 

~~~ENT CME 75, 8-inch O.D.,H.S.A. ~i:t~ 29.5 ~ tft) -

~~SING Schedule 40 PVC ~~~AnoN .02' Slot ~~~~t'f 8 ~Ejf,R) or - ---1 
~o Of 'OIST. _ W

1

i OIST. 7 CORE _ ~ BY HECKEO BY 

Fu5;-;:"IA;;:P~LE'""'s----l=-=-----t.::-:=~----+.c:-:-:==-----l P. Glaesman M. RazmdJ·oo 
~A l'ER , . , flRST _ COt.CPL 24 HRS. 
IUEPil- <ftl -

5 

10 

15 

20 

DESCRIPTION 

Asphalr covering. 
Stiff, damp, brown, SANDY SILT (ML), 
micaceous. 

rr Becomes moist, yellowish brown. 

------------------· Stiff, moist, )lellowish brown, SILTY SAND 
(SM) grading to SANDY SILT (Ml), ot about 
10 feet, micaceous. 

M"edium "dense. moist~ rtowish 'broWO. SICiY-
fine grained SAND (SM , micaceous. 

------------------
Very stiff, moist, yellowish brown, SANDY SILT 
(ML), micaceous, small amounts of (1/1 0") 
dark spots in soil. 

25T 
[' No dark spots. 

30 

Bottom of Boring at 31 feet. 

35 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 

Yt£LL 

LOG 

-
SAt.IPLE 

1Nf0Rt.4A llON ,...... .. 
~ - O.V.A. Q'...,. 

.. • c: .:., 
0 9; 0 & (ppm) = ... 
z 1- mo ~~ 

1 6 12 1.8 1430 

2 ~ 42 0.8 1450 
~ 

R 3 12 2.0 1505 
f-' 

r-

4 X 11 1.8 1520 
'--

5 X 17 2.2 1530 
'--

r--
6 ~ 15 2.0 1540 

r-: 

1 X 22 2.o 15so 

REMARKS 

Note: Angle drilled 17 
due west. Actual 
vertical depth 29.5'_ 

LOG OF BORING 1 OTB 
Fig. 

C-12 
¥IQODWARO CL 'fOE CONSVL TAN TS 

BOE-CS-0220552 
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~ ... ~ See Location Map C6-4 i,"~ Not Available 

~; A & R Drilling, Inc. ~ M. Smith r~ 8-25-87 ~'!Ln 8-25-87 

~S~~ENT CME 75, 8-inch o.o.,H.S.A. ~~ 26 ~ ,m -

~ g:SING Schedule 40 PVC ~~~<noN .02 Slot ~~r:~.,Cf 8 ~1 or 2 
No Of 'OIST. _

1 

'UNI OJST. 6 CORE OOQED BY p.E:CKED BY 

Fu:$~~1A;;:-P~LE=5----i=:=------l=::-:=::------+.:-':""'77.=-------l P. Gloesmon M. Ro z m d J·oo 
~&~R lft) flRST _ COt.IPL _ 24 HRS. _ 

DESCRIPTION 
v.£LL 

LOG 

Asphalt covering c:=: ::J 
~ Stiff, moist. yellowish brown, SANDY SILT rr.- ....... 
. \ (t-AL), little mica. r:/v 

7
v._ 

......._ CLAYEY SILT (t-AL). ,/pv ~v, 

Stiff, -mOist, brown-SANDY:- CLAYEY SiL f (ML) ~ ..i. 

s. micaceous, (1 ;a·) dark spots. . . · :. 
~--~ 

10 

15 

Stiff, mOist.' ~liowi'Sh-brown, sA'NI5Y SILT- -
(._.L). micaceous, dark specks. 

No dark specks, becomes very stiff. 

I= 
I= 
~ r= = = = ~ 
~ 
I= 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
r= = == 

SAMPLE 
IN fORMA llON 

1 X 10 

,_ 
2 D( 11 

,_... 
3 X 12 

'-

,.... 
4 X 16 

O.V.A. 

(ppm) 

0 1440 

0 1450 

0 1500 

0 1510 

20 
. ·==.' ...... = 5 rv 19 

f= ~ 
0 1520 

~ 
~ r--

~ 

6 ~ 16 

j~ < 
it:::~ 0.1 1530 25t-r r t Becomes CLAYEY (ML). 

Bottom of Boring at 26 feet. 

30 

35 

Project: DOUGLAS AIRCRAFT COMPANY LOG OF BORING 
8741863C 

REMARKS 

Note: Vertical boring. 

11TW 
Fig. 
C-13 

1 
Project No.: 

WODWARD-CL 'IDE CONSVL TAN TS 

BOE-CS-0220553 



I 
L 

r-
) 

~,.%.. See Location Map C6-4 ~~ Not Available 

~-1 A & R Drilling, Inc. ~ M. Smith ~~ 8-25-87 ~~ 8-25-87 

~~ENT CME 75, 8-inch O.O.,H.S.A. ~mr 29.5 ~ lm -

No Of 'OIST. _ 'UNDIST. 7 CORE _ LOCCEl1 BY CHECKED BY 

ESA~l.4ii=:PL~E""s---~::-:::::-----+-=~-----+.::-:-:-:::=------l P. Glaesman M. Raz m d joo 
~&~Run 'FIRST - 'COI.lPL - 24 HRs. - D. lngebretson 

DESCRIPTION 

Asphalt covering 
Loose, moist. reddish brown, SILTY fine to 

~ medium grained SAND (SM). r 
t'-. _ ~_!(_! ~L!_ ~L1: _______ ' /. 

Firm, moist, dark brown, SANDY SILT (ML1. 

5. micaceous. 

10 
Becomes very stiff, yellowish brown. 

15 

Medium dense, moist, yellowish brown, SILTY 

20 SAND (SM). 

Stiff, moist, olive brown, CLAYEY SILT 
(ML), micaceous. 

Medium 'dense. moiSC yetlowlsh brown. SJLTY-
25 SAND to SANDY SILT (SM-ML), micaceous. 

Ver¥ Stiff. mOisC Ofive fro;n:- cLAYEY SiL f -
30 (ML) with dark specks, micaceous. 

Bottom of Boring at 31 feet. 

35 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 

LOG 

SAMPLE 
1Nf0Rt.4A llON ";' 

O.V.A. 
~ REMARKS 

• 
0 ~ z ~ 

1 ~ 

-• c 
~5 mo 

9 

(ppm) 

1.0 

01 ....... 

§~ 
~~ 

0815 

~ 

2 ~ 8 0.5 0835 
f-' 

~ 

.:s X 20 o.1 0845 
'--' 

.--
4 ~ 26 0.4 0905 

5 ~ 14 0.1 0915 
f-

r-

6 ~ 18 0 0925 

,....., 

7 X 26 0 0940 

LOG OF BORING 

Note: Angle drilled at 
17° due south. Actual 
vertical depth 29.6'. 

Fig. 
C-14 11 TB 

WOOOWARD-Cl YDE CONSULTANTS 

BOE-CS-0220554 



'-

~~~,roN See Location Map C6-4 ~~~ Not Available 
~.f A & R Drilling, Inc. fR'UER M. Smith ~~TED 8 25 87 OATE 8 25 87 

~~~[NT CME 75, 8-inch O.O.,H.S.A. ~~ 26 

m ~SINr. Schedule 40 PVC ~~A.llON .o2· Slot ~~l!,in'I 8 
~~~ES tiiST. _ 'UNOIST. 6 CORE _ ~ BY 
~~b>~A~;;:.R~~<-m----l,~,R;::;:ST::::----_---tc""'at.~~PL---=_:___-t:2..,..4 ...,...,HR=s,..... ---~ P. Glaesman 

SAMPLE 

DESCRIPTION 
IN fORMA 110N 

WE~ ~~~--~--~ 

LOG O.V.A. 
• • c: 

o !- ~ 5 (ppm} z ~ mo 

Asphalt covering. r:;:::_ 
l\ Loose, moist, reddish brown SILTY fine r~ b-< 
~ \ to medium grained SAND (SM). ~v ~v, 

1 [X 8 
f-

g_~YQ' ~IJ .(t.tb).- - - - - - - - - - - ~ ~ 
Stiff, moist, brown SANDY SILT (ML) :: 
dark specks, micaceous. · · · · 

~::.' . . k-
tJ- ·: ~ . • 2 IV 13 

10 rr Becomes very stiff. 

15 rr- Becomes stiff. 

20 

25 

30 

35 

---------------h,-Stiff, moist, olive brown, CLAYEY SILT ,ML1, 
micaceous. 

Verr stiff, moist, medium brown, SANDY SILT 
(ML), micaceous. 

Bottom of Boring at 26 feet. 

·:I= LA 
:1= r-
··~ .. !=·• 

l= 
l= 
I= 
~ 
I= 
I= 
!= 
I= 
I= 
l= 
I= 
I= 
l= 
l= 
I= 
I= 
I= 
l= 
I= 
I= 
l= 
t::: 
I= 
I= ...._ 
!=• 
~-

~-

3 ~ 26 

k-

4 ~ 9 

.t= .. 
--~ k-

::::~·> 6 ~ 16 

0 1245 

0 1255 

0 1305 

0 1310 

0 1315 

1.0 1325 

Project: DOUGLAS AIRCRAFT COMPANY LOG OF BORING 
Project No.: 8741863C 

2 
PifCKEO BY 

M. Razmdjoo 

REMARKS 

Note: Vertical boring. 

Fig. 

C-15 
12TW 

WOOWARO-CL YDE CONSULTANTS 

BOE-CS-0220555 



! . 

/. ·. 

r 

See Location Map C6-4 ~~~ 
A & R Drilling, Inc. ~ M. Smith ~~lm 8-25-87 

~~ENT CME 75, 8-inch O.D.,H.S.A. 

N/A ~~~A.TION N/A 
oOf 
AIAPLES 

'OIST. - 'UNOIST. 7 CORE 

~RST OCQt.IPL 24 HRS. 

I 
t-~ a..• 
w..! a ...... 

~ 

10 

15 

20 

-

DESCRIPTION 

Asphalt covering 
l\ Medium dense, moist, reddish 
. \ SAND (SM) with grovel. 

CLAYEY SILT (t.tL). 

-

brown, SILT 

Firm, moist, brown SILT (t.tL), micaceous. 

Medium dense, moist, yellowish brown, SILTY 
SAND (SM), micaceous. 

Loose, moist, yellowish brown, SILTY fine 
grained SAND (SP-SM), micaceous. 

25 il B~comes medium dense, more SILTY (SM), 
[ f m1coceous. 

VerY. stiff, moist, olive brown, CLAYEY SILT 
(ML), micaceous. Some white deposits and 

30 block specks. 

Bottom of Boring at 31 feet. 

35 

Project: DOUGLAS AIRCRAFT COMPANY 

Y.£LL 

LOG 

-
-

~~~ 29.5 

i~~n .. Cf 8 
OGGED BY 

P. Glaesman 

SAt.tPLE 
INFORMATION ,..... 

" ~ ..., O.V.A. """'"" • • 0:: .541 
6 ~ 0 5 {ppm) 

=.-
z aso ;§~ 

1 X 11 0.5 1030 
'--' 

~ 

2 ~ 7 0.7 1045 
f-

t-

.3 lX -23 
f-

0 1055 

........, 

4 X 16 
'-l 

0 1105 

0 1115 

1---

6 ~ 14 0.3 1125 

1---

7 rx 18 0.2 1135 

LOG OF BORING 

Not Available 
ATE 8-25-87 
INr:st1tD 
00< 
~TI.t tn~ -
~~)or N/A 

!CHECKED BY 
M. Razmdjoo 

REMARKS 

Note: Angle drilled at 17 
south ...., 20 west Actual 
\/ertical depth 29.5'. 

12TB 
Fig. 

C-16 
Project ·:o.. 8741863C 

-----------~~~~~------L--------------------------WO~OO~W~~R~D~-7.CL~W~E~~~NS~U~LT~~~T~S--~ 

BOE-CS-0220556 



~'. 
f""· .. 

~lWON See Location Map C6-4 ~~ Not Available 

~i' A & R Drilling, Inc. ~ M. Smith ~TE 8 .31 87 ~~ 8 .31-87 

~~ENT CME 75, 8-inch O.D.,H.S.A. ~?:t'r .31 ~ (fn -

~ g:SING Schedule 40 PVC ~~N ITION .o2· Slot r~r:7in~ 
o..HECKED BY ~~L4~ES tltST. _ 'UNDIST. 7 CORE _ LOGGED BY 

E~~~~~R~------~~b,R~ST~-------~~~~~~PL----------~2~4~~~s~.-----~ L. Rapp 
tru:Pil- ( ft) 

M. Razmdjoo 

SAMPLE 

WELL 

LOG 

IN FORMA liON 
DESCRIPllON ... 

• .c: 
0 ~ 0 ::> _o 
z ~ CDO 

Asphalt covering. c;:::::::;:J 
!Medium dense, damp, yellowish brown, GRAVEll. Y"' n 

1 [X 11 
r-~SAND (SM ).(FILL) rrtv ~v~ 

Stiff, damp brown, SANDY CLAY (CL) v v 

5 
T Becomes yellowish brown. 

---------------rr~-Very stiff, moist, brown, SANDY CLAY ,cH,, 
with specks of block. 

10 

15 rr Becomes stiff, (CL). 

f bediuiii dense. mofsC olive brown,-SANDY- -
SILT to CLAYEY SILT (ML}. 

20T 
[ ' With grayish specks. 

25 

30 -} Sandy Ioyer (SM-ML), very dense. 
-

Bottom of Boring at 31 feet. 

35 

~ .... . . . ~ 

·:. ~ 

2 ~ 12 :-:::::-:·: 
:.=.·:. 
:.=·:. 
:.=·:. 
:.=·:. 
:.=·:. 
:.=·:. 
:.=·:. ·- .. :-::::::-: 

r-

:.=·:. 
:.=·:. 
:.=·:. 
:.=·:. 
:.=·:. ~ :. = ·:. 4 rv 13 
:.=·:. ~ 
:.=·:. 
:.=·:. 
:.;=·: . 
. ~ .. 

:-:~-:-: 
f--·. 

·g-: 
··~·· 
·~. 
~·· 

·.·~· 

·~ 
·-·~--· 
·r-
: ,6;; <· 

,...... 

5 [X 24 
r-

,...... 

6 X 20 --

,...... 

7 X 39 

O.V.A. 

(ppm) 

0.3 

0.6 

0 

0 

0 

0 

0.1 

-" 
~ REMARKS 

Q>-

~~ -.:o 
co:: 

1000 

1010 

1025 

1030 

1040 

1045 

1100 

Note: Vertical borin<; 

Project:DOUGLAS AIRCRAFT COMPANY' LOG OF BORING 13TW Fig. 

Project No.: 874H ..;.:::3~·.,..: _____ ...JIL-___________ -::-:;:;:==~~=~~;;:-C_-_1_7__, 
v.QODWARD CLYDE CONSULTANTS 

BOE-CS-0220557 



WEST COAST ANALYTICAL SERVICE, INC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 17TB-5-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/24/87 
LOW 
09/01/87 
VOA397 
1.0G 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6926V4 
SOIL 
09/01/87 
5101 

CAS t COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 
--===-=================================-===-======--========== 
108-90-7 CHLOROBENZENE NO 5. 
100-41-4 ETHYLBENZENE NO 5. 
100-42-5 STYRENE NO 5. 
95-47-6 TOTAL XYLENES NO 5. 
108-41-8 M-CHLOROTOLUENE NO 5. 
95-50-1 1,2-DICHLOROBENZENE NO 5. 
541-73-1 1,3-DICHLOROBENZENE ND 5. 

106-46-7 1,4-DICHLOROBENZENE NO 5. 

============~============ 

BOE-CS-0220558 
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f 
~·· 
';_', 

.:· 

CLIENT: 
SITE: 
SAMPLE: 

WEST COAST ANALYTICAL SERVICE, INC. 

WOODWARD-CLYDE 
DOUGLAS AIRCRAFT 
17TB-5-3 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPOUND NAME FRACTION CONCENTRATION 
UG/KG(PPB) 

c==================================================================== 

1 1,3-DIOXOLANE VOA 600. 

============~============ 
BOE-CS-0220559 



'. 
r 

' 

'. 

WEST COAST ANALYTICAL SERVICE, INC. 

CLIENT: 
SITE: 
SAMPLE: 

WOODWARD-CLYDE 
DOUGLAS AIRCRAFT 
17TB-7-3 

ANALYSIS TYPE: EPA METHOD 8240 (624) 

ORGANICS ANALYSIS DATA RESULTS 

DATE RECEIVED: 08/24/87 GCMS FILENAME: 
LEVEL: MEDIUM MATRIX: 
DATE PREPARED: 09/01/87 DATE ANALYZED: 
STANDARD ID: VOA397 INSTRUMENT ID: 
SAMPLE AMOUNT: 1.0G:1ML,200UL:1ML,S 

6926V11 
SOIL 
09/01/87 
S101 

DETECTION 
CAS f COMPOUND CONC: UG/G (PPM) LIMIT 
==========================================•===================-========= 
74-87-3 
74-83-9 
7S-01-4 
7S-00-3 
7S-09-2 
67-64-1 
107-02-8 
107-13-1 
7S-1S-O 
7S-3S-4 
7S-34-3 
1S6-60-S 
109-99-9 
7S-69-4 
76-13-1 
106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-SS-6 
16-23-S 
108-0S-4 
7S-27-4 
79-34-S 
78-87-S 
10061-02-6 
79-01-6 
124-48-1 
79-00-S 
71-43-2 
10061-01-S 
110-7S-8 
7S-2S-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMO METHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 

810. 

NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 

840. 
NO 
NO 

============~============ 

30. 
30. 
30. 
30. 
so. 
so. 
50. 
so. 
s. 
s. 
5. 
s. 
s. 
5. 
s. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 

30. 
30. 
s. 
5. 

BOE-CS-0220560 



WEST COAST ANALYTICAL SERVICE, DIC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 17TB-7-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

ORGANICS ANALYSIS DATA RESULTS 

DATE RECEIVED: 08/24/87 GCMS FILENAME: 

LEVEL: MEDIUM MATRIX: 
DATE PREPARED: 09/01/87 DATE ANALYZED: 

STANDARD ID: VOA397 INSTRUMENT ID: 

SAMPLE AMOUNT: 1.0G:1ML,200UL:lML,5 

6926V11 
SOIL 
09/01/87 
5101 

DETECTION 

CAS f COMPOUND CONC: UG/G(PPM) LIMIT 

·====-·========================-========-:-====-=--=-==-n=======·======= 
108-90-7 
100-41-4 
100-42-5 
95-47-6 
108-41-8 
95-50-1 
541-73-1 
106-46-7 

CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
M-CHLOROTOLUENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

ND 
NO 
NO 
NO 
NO 
ND 
ND 
ND 

============~============ 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

BOE-CS-0220561 
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CLIENT: 
SITE: 
SAMPLE: 

WEST COAST ANALYTICAL SERVICE, INC. 

WOODWARD-CLYDE 
DOUGLAS AIRCRAFT 
17TB-7-3 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPOUND NAME FRACTION CONCENTRATION 
UG/G(PPM) 

--- ----=================== 

1 NONE FOUND VOA 

============~============ 
BOE-CS-0220562 
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L. 

Data Reporting Qualifiers 

Value - If the result is a value greater than or equal to the 
Detection Limit (DL), the value is reported. 

ND - Indicates that the compound was analyzed for but not 

TR 

detected. The minimum DL for the sample with the ND 
is reported based on necessary concentration 
or dilution actions. 

- Indicates an estimated value. This flag is used when 
the mass spectral data indicates the presence of a 
compound that meets the identification criteria but 
the result is less than the specified DL but greater 
than zero. 

============~============ 
BOE-CS-0220563 
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~ September 15, 1987 

I 
LA 

r ' . 
. 

~ 
. 
' . 

r 
t 

'··· 

WOODWARD-CLYDE 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Allistair Callendar 

JOBN~ 
LABORATORY REPORT 

Samples Received: Twenty-one (21) soil samples 
Date Received: 8-31-87 
Released for Analysis: 9-9-87 
Purchase Order No: Proj: 41863C/Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed Analysis 

Six soils Fuel Hydrocarbons by 
modified EPA 8015 

Three soils pH by EPA 9040 

Three soils Conduct-ivity · 

WEST COAST 
ANALYTICAL 
SERVICE, INC. 
ANALYTICAL CHEMJ::--

Results 

Table I 

Table II 

Table II 

Page 1 of 2 

Jk~~ 
u~~~es Bonde 

Senior Chemist 

~ D.J. Northington, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 

BOE-CS-0220564 



i ~ August 31, 1987 

WOODWARD-CLYDE CONSULTANTS 
203 N. Golden Circle Or. 
santa Ana, CA. 92705 

Attn: Allistaire Callendar 

JOB NO& 

LABORATORY REPORT 

Samples Received: Eight (8) soils 
Date Received: 8/19/87 
Purchase Order No: 41863C 

Samples Analysis 

Three (3) soils Gas Chromatography 
by modified EPA 8015 

Sample No Gasoline 

20B-2-3 ND 
20B-3-3 ND 
20B-4-3 ND 
Detection Limit 10 

ND - Not Detected 

TABLE I 

Parts Per Million 

Diesel 
Fuel 

69 
ND 
NO 
10 

Kerosene 

ND 
ND 
NO 
10 

WEST COAST 
ANALYTICAL 
SERVICE. INC. 
ANAL YTlCAL CHD-:. 

Results 

Table I 

Mineral 
Spirits 

NO 
NO 
NO 
10 

Date Analyzed: 8/28/87 Page 1 of 1 

n_ /-;r !/-
~--~ 
' / James Bonde D.J. Northington, Ph.D. 
- Senior Chemist Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 

BOE-CS-0220565 



I 
Wooclward-CIJde Conaallants • 

CHAIN OF CUSTODY RECORD 

PRoJEcT NAME= t»v~ w AtP...otlA A"' 
PROJECT NO.: £7tl961G-J4(i() 

SHIPMENT NO.: 7 
PAoe_l_oF Z 
DATE 8 lp_jl 'tJ7 

J Sample Number Location 
!:.,. 

Type of Sample Type of Container Type of Preservation Analysis Required • 
Temp Otemical Material Method 

J .trw-J-~ 
~ l1..J -z.- ~ 
, IJ:T-...!-~ -"I _,. 
v' 'tr'-J- ,. -J ..,. 

1. ·, rrw-~ -s ,. 
t~; ~ ftr&J -b ~ 

., 'trw-7 -~ ~~ 
~: .,~-qr--·1-~ Z:r~ 

~ ~"- z -> ,. 
~~f. ~~~~ :; ; 

r m --.;-- -1 

/ 'J,'TB-!J -> 
(, ,':rrw-J -~ 

1 -crw-z -~ 
.I ,flt..J-5 -3 -

r .· / zl\-1-.f.----3 ._ 
./ 'Z,j~-s-,..3 ~\' ir 

C/JJJ'r.«:f : 
)\L..I~,l~ 

~~~ (T'Iod Col J ~JilAb 

... ~~~ 
II 

•' 

J 
Total Number of Samples Shipped: z~ j Sampler's Signature: ~ 

Date 

g.ttsd~ 
Time 

f]di/ 

Relinquished By: Received By: UJ Date 

Signature Signature______________ I I 
Printed Name Printed Name ~===~ 
Company Company______________ Time 

Reason 

Relinquished By: Received By: Date 
Signature _____________ _ 
Printed Name ___________ _ 
Company _____________ _ 

Signature______________ I I 
Printed Name 1-====~ 
Company_' ____________ _ Time 

Reason 

Relinquished By: Received By: Date 
Signature _____________ _ 
Printed Name ___________ _ 
Company _____________ _ 

Signature______________ I I 
Printed Name ~====-1 
Company______________ Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183-421 

BOE-C6-0220566 



Woodv ...... CIJde~" SHIPMENT NO.: 2 
PAGE~OF k 
DATE 9 ~ BZ 

CHAIN OF CUSTODY RECORD 

PROJECT NAME: J2dl)} lA( At/l.ceAf'L 

PROJECT NO.: B 11=1 g'-1c.- j6'1JlJ 

Sample Number Location t---Ty~pe;..;._o~f,..;Sa;.;;..;.;.m=plle--4 

I JorvJ-J -3 
110fvJ-Z -3 

( ~l'fv-J-.1 -.3 
1 Llf'wJr -~ 

F J. ri.IIfi,I--G -J 
i J.Kr"'-" -•l 
I 'Jiff'w-1 - 1~ \JV -

Material Method 

• 

Type of Container T\'pe_ of Preservation 

Temp O.emical 

I 

Analysis Required • 

,, 
,, 

Total Number of Samples Shipped: 2'3 J Sampler's Signature: _f: -
Date 

f(-1. ?_(56<7 

Time 

/7~ 

Relinquished By: Received By: 
Date 

Signature _____________ _ 

Printed Name, ____________ _ 

Company _____________ _ 

Signature______________ I I 

Printed Name '-=====~ 
Company______________ Time 

Reason 

Relinquished By: Received By: 
Date 

Signature _____________ _ 

Printed Name ____________ _ 

Company _____________ _ 

Signature______________ I I 

Printed Name ~=====:..! 
Company _____________ _ Time 

Reason 

Relinquished By: Received By: 
Date 

Signature _____________ _ 

Printed Name ____________ _ 

Company _____________ _ 

Signature______________ I I 

Printed Name J..=====~ 

Company______________ Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

* Note - This does not constitute authorization to proceed with analysis 
LAlOR 0183-421 

BOE-CS-0220567 



~ 
~ r~ 

{· 
\,.,·. 

' ' 
l 

Woodwarci-CIJde CoMultants " 
SHIPMENT NO.:~ 
PAGE_}__ OF_/,____ 

DATE r;, I lf7 
" CHAIN OF CUSTODY RECORD 

PROJECT NAME: tbl~t...A.$ AIAAAFT 
PROJECT NO.: 871/&~C-IOOQ 

, 

Sample Number Location Type of Sample Type of Container Type of Preservation 
Temp Olemical 

Analysis Required • 

Material Method 

Total Number of Samples ShiQ.Red: CJ I Sampler's Signature: VV'fl_~f#L__ 
Date 

Gl I 1&'1 Relinquishe~'U? 0 //_/? Received s?---(r.., t-.,. ,.. J 

Signatur~ A'. f(o/q,;'_ Signatur0.;:::s~~·-t""::....=:t::~L·•~~~Y'\:=:~-r------

Printed Nam~ / lAff'-f 'fl. K~ Printed~~ ~ .. ,.....,.. .o.lr 

Company _Q;;;;/~d'...CJ. th 1~- <:-'If~ Company t,../ 14Z ...... (\ t; 

Reason 1 ·- i , \J -

Ttme 

Jr~) 

Relinquished By: Received By: Date 

Signature _____________ _ 

Printed Name ____________ _ 

Company _____________ _ 

Signature______________ I I 
Printed Name a.=======-! 

Time Company _____________ _ 

Reason 

Relinquished By: Received By: Date 

SignaturP. _____________ _ 

Printed Name, ____________ _ 

Company _____________ _ 

Signature______________ I I 
Printed Name I-=====~ 

Time 
Company _____________ _ 

Reason 

Relinquished By: Received By: Date 

Signature _____________ _ 

Printed Name ____________ _ 

Company _____________ _ 

Signature______________ / I 

Printed Name a-=======:...1 
Company______________ Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183-421 

BOE-CS-0220568 



I ; . 

Sample Number 

-CoMultants. 
CHAIN OF CUSTODY RECORD 

PROJECT NAME: Q2V4LAS, ),.t/LC~Af=r 

PRoJecT No.: ~7i IK"l G -lo D D 

SHIPMENT NO.:._f...__ 

PAGE_t_OF__..;;;.4f. __ 

DATE R IZ~I 'l1 

Location t--Ty.:..:pe_o .... frSa~m..o....;;plle--1 
Material Method 

Type of Container Type of Preservation 
Temp Olemical 

Analysis Required • 

1/115 -)- ~- IIJI. 

II 

,, 

Al.tO~J>~ 

C4~ 
{"2 J til 9' t 5" I' Sl ~ - . ., 

H 

If 

,. 
,, 

tt 

II 

'. 

.J..lrl' 

,t. lZ.TB-7-3. ~ \V ' 'V 
Total Number of Samples Shipped: ;b I Sampler's Signature: )G ......,. - .... ~ 

Relmquished B£) // /'--t/- Received By:_;:t ~J ...... 6 9 3 6 ~ Date 

Stgnature f....__ d.J...u. c-Jcl.t.-...4 ~ ~ Signature---:!~or::;~~>....:~~::w:~.~· !+--T1t--=------ ~/ er;. 'K 

Printed Nam~: ~I )A-A} CJL""/Vt; CI!Rr7SOA) Printed Name <i\is l>-k. 
Company fiJ(>C.. Company b) c,\4-5 Time ' 

Reason 
( 7q) 

Relinquished By: Received By: Date 

Signature _____________ _ 
Printed Name, ____________ _ 

Company _____________ _ 

Signature______________ I I 
Printed Name ~====:..t 
Company______________ Time 

Reason 

Relinquished By: Received By: Date 

Signature·--------------
Printed Name, ____________ _ 

Company _____________ _ 

Signature______________ I I 
Printed Name ~====:-I 
Company _____________ _ Time 

Reason 

Relinquished By: Received By: Date 

Signature _____________ _ 

Printed Name ___________ _ 

Company _____________ _ 

Signature______________ I I 
Printed Name ~====:..t 
Company _____________ _ Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

* Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183 421 

BOE-CS-0220569 



I 

1: 
):~· t. Sample Number 

Woodward-a,de Consultanla " 
CHAIN OF CUSTODY RECORD 

PROJECT NAME: [)cr4J~~ AI~ 
PROJECT NO.: f? ft C6l <._..., 

SHIPMENT NO.: ~·-~,: 
PAGE--Z:_oF_Z..=--

DATE r IW8? 

location 1--T..:..y~pe~o..,.f ..;;;Sa.;;;m.;..;:;..PI;.;;e---f Type of Container Type of Preservation Analysis Required • 

? fl.~- I - "3 
Material Method 

JZTv./ S'"5J L- IND. 
Temp 0\emical 

i . 

;· 
I 

r. 
'·-

; fZ""'Tff.J- z - '1 
r-R-T.v ... ~ - -:z. ' 
t. JZ,Tw-~-~"' 

' ir~L.th 

' 
,, 

. ., 

Total Number of Samples Shipped: 2,?, I Sampler's Signature: (~..cT. 1
" --f!C....___ 

Relinquished~ 17 ./ _LL- Received BvY ~~ 
Signature _ fi.~ V- . ...,., ../JT ~.-• .-.. -._ Signature {2~ ~ 
Printed Nam"e 4JifN C.lt/7; lrrTK t:'"T.JO/\. J Printed N-am-:'2"".....,@'=-'. -'"!"~""""'7-__,.--:-1 9!--,r~-----

Company W f:2_C.:.. Company J.l'v(;.. ~-

Reason # 6 Q 3 6 
Time 

I~ 

Relinquished By: Received By: Date 
Signature ______________ _ 
Printed Name ____________ _ 
Company ______________ _ 

Signature_______________ I I 
Printed Name I-======~ 
Company ______________ _ Time 

Reason 

Relinquished By: Received By: Date 

Signature ______________ _ 
Printed Name _____________ _ 
Company ______________ _ 

Signature_______________ I I 
,,rinted Name I-=====~ 
Company ______________ _ Time 

Reason 

Relinquished By: Received By: Date 
Signature ______________ _ 

Printed Name ____________ _ 
Company ___________________ _ 

Signature_______________ I I 
Printed Name I-=====~ 
Company ______________ _ Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183-421 

BOE-CS-0220570 



I 

/' 

l 
I 

r 

Wooclward-a,de COMUitanta 8 SHIPMINT tiO.t·· 6 ·'"~<····· 

PAGE_,_OF I CHAIN OF CUSTODY RECORD ---
k 

PROJECT NAME: f27+f/J6JC--/0v(} ~ 
PROJECT NO.: 1 122v1 L4s A'4..~er 

DATE B IL!I~Z 

Sample Number Location 1---T y~pe~o;...f,_;Sa~m.,;.;;.plle-----t 
Material Method 

Type of Container Type of Preservation 
Temp Ole]'lic;al 

Analysis Required • 

1/ 

V' .- 'j,L ~ " 
Total Number of Samples Shipped: -~Sampler's Signature: ~ ~ ~ --....... 

Relinquished itn. /"/ I'? //.-/7 Received 'By:' ~ 
Signature ( ~ /{~U:T¥ Signature~ 
Printed Name 1 ~~ lr1a..; 1?. 'I?CiP?. Printed Na ~~ 
Company fuc .L ~_/ff.r_(,/_e~c.. ~~ Company ___ 9 6 6 
Reason 

Date 

Biz21$7 
Time 

/~00 
Relinquished By: Received By: Date 

Time 

Signature _____________ _ 

Printed Name ___________ _ 
Company _____________ _ 

Signature______________ I I 
Printed Name J..=====~ 
Company _____________ _ 

Reason 

Relinquished By: Received By: Date 
Signature _____________ _ 

Printed NamP.,_ ___________ _ 
Company _____________ _ 

Signature______________ I I 
Printed Name 1-=====:..1 
Company______________ Time 

Reason 

Relinquished By: Received By: Date 
Signature _____________ _ 

Printed Name ___________ _ 
Company _____________ _ 

Signature______________ I I 
Printed Name '-======:...! 
Company______________ Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183-42i 

BOE-CS-0220571 



f--

Wooclwarcl-a,de Conaultanla " 
CHAIN OF CUSTODY RECORD 

PROJEcT NAME: Cbv~ LAs:. A R..cR.AFt 

PROJECT NO.: CZ+IC.bl e,.... 

SHIPMENT NO.: S:: 
PAGE ~OF Z, 

DATE f' 1,#./fll 

Sample Number location Type of Sample 

Material Method 
Type of Container Type of Preservation Analysis Required • 

Temp 0\emical 

~. 
I 

r\ I I 

\ .. .. 

Total Number of Samples Shipped:~ I Sampler's Signature: ~f;C/v~-----..._ 

Relinquished By~/)_., £. a . Received By:(/~ ,_, t'!.. 

Signature 'JALILcA A . .J A 1 ' Signature ~ ' ~ \1 

Printed Name I) A-1\J ::0 A/4. t:LT; l?-t:. nlPV Printed Nam~ - ~i€}9 

Company vJ C C.... Company_..:._::;;,._::~'="'--------11'~.__-----

Reason 

Date 

~IZ61&-
Time 

/1YD 

Relinquished By: Received By: Date 

Signature ______________ _ 

Printed Name. ____________ _ 

Company ______________ _ 

Signature_______________ I I 

Printed Name l-=====~ 
Company __________________ _ Time 

Reason 

Relinquished By: Received By: Date 

Signature'----------------
Printed Name. ____________ _ 

Company ______________ _ 

I I 
Time 

Signature ___________________ _ 

Printed Name I=====~ 
Company ______________ _ 

Reason 

Relinquished By: Received By: Date 

I I 

Time 
Signature ______________ _ 

Printed Name _______________ _ 

Company ______________ _ 

Signature ________________ _ 

Printed Name I-=====~ 
Company ______________ _ 

Reason 

Special Shipment I Handling I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
LA/OR 0183-421 

BOE-CS-0220572 



CHAIN OF CUSTODY RECORD 

SHIPMENT NO.:_i...__ 

PAGE__l__ OF ___;;;t_;;...__ 

DATE g 1.2f7 'l7 
PROJECT NAME: P41/~t4.5 Ali c~FL 
PROJECT NO.: fZtJI'f:iSC- JO~Q 

Sample Number Location ~T-yr..:;;pe..;.._;;o..,f ~Sa.;;.;m.;.;.1 Pz;..ll..;;..e --t Type of Container 

Material Method 

Type of Preservation Analysis Required • 

.llJS76. .. ,. J 
I ·1'!iit- 2. ·1 

J..in~- ~-~ 
J,IISi'B- ~- 3 

L II~A-- S"-!. 
)tJs-r£- E,-J 

r~~ ~r~&-"1-~ 
' i·ISTB .. ~-j 

~IIS7J--,_ t 

Ly:' /' ·J7T&- 1-..J 
e , r£1& -2.--1 

t i--7T&. ~-~ 
1-rnB- i-'"'> 
; ·n7t.- ;:;-?.. 
t~I1TB • ,_3. 
~ 17Tl-7-3 ~ 
) {7T~- ~-3 

" 

; ·rn-& • ., .. 3 \; 
X. 111\J-(-1 mu 

Temp Chemical 

C/J)./[.tt:r 
Aua-.61_~ 

~~4o ()Su..&J~ 
11 71+ -f'lf;-e#/J~ ,, 

,, 

~ 11T~~J-Z-~ -~ ' -...v ... ' 

Total Number of Samples Shipped: ~ J Sampler's Signature: -~" _- :--... 

R~;:;~~=d Bl~~' 
Printed Name C: - J 
Company W C c_ 

Reason 

Relinquished By: 
Signature _____________ _ 

Printed Name ___________ _ 

Date 

91 't'-l/1/St::-1 

Tic 
/{j? 

Received By: Date 

Signature______________ I I 
Printed Name 1-======:..1 

Time Company _____________ _ 
Company______________ li 

~R~e~a~so~n~==========================~----------------------------------~===
===~u 

Relinquished By: Received By: Date 

Signature, _____________ _ 

Printed Name, ___________ _ 

Company _____________ _ 

Signature_______________ I I 
Printed Name 1-=====:..1 
Company______________ Time 

Reason 

Relinquished By: Received By: Date 

Signature _____________ _ 

Printed Name ___________ _ 

Company _____________ _ 

Signature______________ I I 
Printed Name 1-======:..1 
Company______________ Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183 421 

BOE-CS-0220573 



·: 

1 r .. , 
I 

~ 
1-

p 
, 

1-
I 

; 
I 

, 
J 

Woodward-CIJde Consultants " 
SHIPMENT NO.: 3 

.CHAIN OF CUSTODY RECORD PAGE~OF -z_ 

~~ Al~ 
DATE ~ l?f/ f1 

PROJECT NAME: 

PROJECT NO.: l:zf'"~3.c..- 1 OQ 0 

Sample Number Location Type of Sampje Type of Container Type of Preservation Analysis Required • 
Material Method Temp Otemical 

>-RT_.,J -'Z -3. h-rrt.J -'6-t'- l/1t6o. All..lrs -rt~~rr /(£ ~ fiJt~ ~ P.H,e I 
r'JT-..J - +-J 

!""' ' 
~L.lf~ " 

ICJ7vJ-5-~ I,; " 
~7..;) _,_.l. 
rni,J-7-~ 

.. 
-

,"2L1J'\J - 1 - ~ :z.tl'-J 

z,r.,..t - z- '*' 
~1Jr,.J- $ - + , ~~~ 

-zo-rv- 4--:t , II 

2DJ,..L-~-~ - II 

~-(,-J 'I \ 
"ZZTTw-- 7-l ' \~ ~I ~ 'I 

/) I I 

Total Number of Samples Shipped: 3Z.. I Sampler's Signature: 1,6,1 ~u,_ 
':?" 

Relinquished Ba. .il ..tL ~ Received By: ~ex A Date 

Signature ,AA._ .A. a~ 1L .) Signature ~ ~ ~. r ..,.. A fJ- I -z- '[_! 8"' t7 
Printed Name D/hV "''i\7c; l-;9£c t x_.;Af Printed~ ·r.. .~, ~ ~.P'W-Q -,_ 

Company W<2C_.- Company ~-"""'? _I ~ Time 

Reason 
- trPC 

Rei inquished By: Received By: Date 

Signature Signature I I 
Printed Name Printed Name 

Company Company 
Time 

Reason 

Relinquished By: Received By: Date 

Signature Signature I I 
Printed Name Printed Name 

Company Company 
Time 

Reason 

Relinquished By: Received By: Date 

Signature Signature I I 
Printed Name Printed Name 

Company Company 
Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

* Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183-421 

BOE-CS-022057 4 



• p~,l 

i 

CLIENT: 
SITE: 
SAMPLE: 

WEST COAST ANALYTICAL SERVICE, DC. 

WOODWARD-CLYDE 
DOUGLAS AIRCIJ\FT 
17TB-2-3 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPOUND NAME FRACTION CONCENTRATION 
UG/KG{PPB) 

·==========================================~=~====================== 

1 NONE FOUND VOA 

============~============ 
BOE-CS-0220575 



WEST COAST ANALYTICAL SERVICE, INC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 17TB-3-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/24/87 
LOW 
09/01/87 
VOA397 
1.0G 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6926V3 
SOIL 
09/01/87 
5101 

CAS f COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 

c================~=================--================~=-==
=============== 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
107-02-8 
107-13-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
109-99-9 
75-69-4 
76-13-1 
106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
16-23-5 
108-05-4 
75-27-4 
79-34-5 
78-87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-5 
110-75-8 
75-25-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 

.NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

36. 

8. 

NO 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 

============~============ 

30. 
30. 
30. 
30. 
50. 
50. 
50. 
50. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 

30. 
30. 

5. 
5. 

BOE-CS-0220576 



{·· 
\ 

L. 

I. 
I 
l .. 

r· 
! 

'' '. 

WEST COAST ANALYTICAL SERVICE, INC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 17TB-3-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/24/87 
LOW 
09/01/87 
VOA397 
1.0G 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6926V3 
SOIL 
09/01/87 
5101 

CAS f COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 

K:===============================- - =-===-===== ,, ===- =--=·====-====-======= 
108-90-7 CHLOROBENZENE ND 5. 
100-41-4 ETHYLBENZENE NO 5. 
100-42-5 STYRENE NO 5. 
95-47-6 TOTAL XYLENES ND 5. 
108-41-8 M-CHLOROTOLUENE NO 5. 
95-50-1 1,2-DICHLOROBENZENE NO 5. 
541-73-1 1,3-DICHLOROBENZENE NO 5. 
106-46-7 1,4-DICHLOROBENZENE NO 5. 

============~============ 
BOE-CS-0220577 



CLIENT: 
SITE: 
SAMPLE: 

WEST COAST ANALYTICAL SERVICE, INC. 

WOODWARD-CLYDE 
DOUGLAS AIRCRAFT 
17TB-3-3 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPOUND NAME FRACTION CONCENTRATION 
UG/KG(PPB) 

============================----======================--=============== 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0220578 



Woodward-a,de CoMultants • SHIPMENT NO.: ~ 
PAGE_j_OF -t, 
DATE e I '3( I 8 7 

CHAIN OF CUSTODY RECORD 

PROJECT NAME: 17DoJ(~dpo. A&EAY ~ 
PROJECT NO.: tB741 ~ b3(. -1000 

Type of Preservation Sample Number Location ~...;..Ty:..:pe;.;;...;o:;.;.f,_;:Sa~m~'~PII.:.e -----4 
Material Method 

Type of Container 
Temp 0\emical 

- 91~-·- 3 
- .q1"\IJ .... ~- 4 
• ·c,- luJ ,. J - '3 
--~-ruJ- 4- ~ 
'.g-,uJ ... S"'3 

( · "' Cf-rw-L- 4 
... ~c,ffJI-7- ~ v 

~ . ... h\ ltJJ- f- ~ ·~ 1"tJ 
F'- .-.""' 5/~--'Z--- 5 -

·-,-; I&J •. :;. ~ 

r;:~.~~~::~ 
... , -; -rw -t J 3 
.... , '2, "fcJ ... 7- 3 
- tci- "'7\41-l- ~ 14-1'"\.J 
-1 ~ J'CJ -7--~ 
.... ~I d ltJ-5 . 3 I 
- ·j c:f '1"~ .... 4 - 3 I 

.... I f Tt.t.' - s--1 I 
'f.l 4·-rw- b-~ '4' \V '' 0 

Total Number of Samples Shipped: 2.- \ I Sampler's Signature: 

v 

Relinquished~: Pffi Received By:/VY7 /ll.t ()_ /,., _/i!J 
Stgnature ~ jC :_,_- Stgnature , I I I r.Ahu l.tt<.ii(~ 
Printed Na e ~('/"< ~ Printed Nam~. 1 l I-'1}1CLLU (' 
Company wceo.,_tMO-(Lji?T £..otJ2-:\ ... Tij:~ Company UJ{'JK' '' 1 ·) :Jl ~ n n t:: 
Reason ' " ..,. ., .., 

Analysis Required • 

Gc:::>N fl\-(... 7 : 
A L.L\ STAiei 
GAU. eNOl\~ 

10 Date 
lQ !61 ;{j· 

Time 
.:J. ;0 I'·IJ 

Relinquished By: Received By: Date 
Signature _____________ _ 
Printed Name: ____________ _ 
Company _____________ _ 

Signature______________ I I 
Printed Name '-======~ 
Company______________ Time 

Reason 

Relinquished By: Received By: Date 
I I 
Tim.: 

Signature _____________ _ 
Printed Nam,f!.,_ ___________ _ 
Company _____________ _ 

Signature _____________ _ 

Printed Name I-=====~ 
Company _____________ _ 

Reason 

Relinquished By: Received By: Date 

I I 
Time 

Signature _____________ _ 
Printed Name ___________ _ 
Company _____________ _ 

Signature _____________ _ 

Printed Name I=====~ 
Company _____________ _ 

Reason 

Special Shipment I Handling I Storage Requirements: 

* Note - This does not constitute authorization to proceed wit' analysis 
LA/OR 0183-421 

BOE-CS-0220579 



CHAIN OF CUSTODY RECORD 

PROJECT NAME: s::bJsL.~> A atlt:utfi 

PROJECT NO.: ~'74\eb3L-fCOQ 

SHIPMENT NO.: T 
PAGE 'L OF 2.. 

DATE .t6 I S/!81 

location t--T..:.y:;..pe~o.,f ...;;Sa;.;;.m~l.r;.PII•e---4 
Material Method 

r Sample Number 
Type of Preservation 

Type of Container 
Temp 0\emical 

Analysis Required • 
t:_, 
\ 

.... r--14-'ftJ..- 1- 3 tf14() ~~Jl/ 
0 

Total Number of Samples Shipped: '2.-l I Sampler's Signature: 

Aonnqui>h•d 8~ 'fl-. ""''"d By 14 1f!;t ~ 
S1gnature • S1gnature • a~ ~J. 
Printed Name • Printed Name C-
Compony w=;;a; ~ ~ = h0([1!r!( Company 1.1 i ( tl'S /1 6 9 9 5 
Reason 

f9 Date 
D I 3/ 1[3-/' 

Relinquished By: Received By: Date 
Signature ______________ _ 

Printed Name ____________ _ 
Company ______________ __ 

Signature_______________ I I 
Printed Name 1-=====:..1 
Company ______________ _ Time 

Reason 

Relinquished By: Received By: Date 
Signature ______________ __ 

Printed Name: ____________ _ 
Company ______________ _ 

Signature_______________ I I 
Printed Name 1-======:..1 
Company ______________ _ Time 

Reason 

Relinquished By: Received By: Date 
Signature ______________ _ 

Printed Name ____________ _ 
Company ______________ _ 

Signature_______________ I I 
Printed Name J-=====:..1 
Company_______________ Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

* Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183-421 

BOE-CS-0220580 
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Woodward-a,de Consultanls 8 SHtPMENT NO.: 3. 

PAGE_j_OF Z. 

DATE f I Nf 'Cf 
CHAIN OF CUSTODY RECORD 

PROJECT NAME: 01u~w A t~t.RArfT 

PROJECT NO.: fj' 5 gzt-/fwC -JD(X) 

Sample Number Location Type of Sample Type of Container Type of Preservation Analysis Required• 

Material Method Temp Q\emical 

J1Tg -1· 4- \~ Son .... Abl llru._~~ 1<.6 ADa A If!!!:" ~.-...J. 'rV"'VIJ 

ltrt- $-3 Ui.I.IF't rv!M' tt>t~l .~~IRe 

141fT&- 4 -J I ' C4!1A.l~ f-- JtiJr$- s ... 't ~. ~ ns_ ~RJJ.L 
1-rTB- ta-:t 
J1T8- '7-J ~v 

;{10- ·-~ :lJCS 
Zlitl-z..-.J " ,--, Z.rfG-3-~ 

I( 7 ~!of a,,.. 

.,_,~e -+-5 ~ -' ~{..,;.~ 

~~-S'~. 
tC..IU~ 

b-'%.1~- ,_.? ., 

~l'$t-? -~ ~~ ~( -11 ' 
, ,, 

'~ 

+ s 

Total Number of Samples Shipped: ;:;lJJ I Sampler's Signature: 4/-b.JO{~I&. - "' n 4 
Date 

;--; -z. ~!So 

Time 

/? 5<2 

Relinquished By: Received By: Date 

Signature______________ Signature______________ I I 

Printed Name Printed Name ~==::==;..! 

Company Company _____________ _ Time 

Reason 

Relinquished By: Received By: Date 

Signature _____________ _ 

Printed Name ___________ _ 
Signature______________ I I 
Printed Name J..===:=:::=~ 

Company _____________ _ Company _____________ _ Time 

Reason 

Relinquished By: Received By: Date 

Time 
Signature _____________ _ 

Printed Name ___________ _ 

Company _____________ _ 

Signature______________ I I 

Printed Name 1-===::=~ 
Company _____________ _ 

Reason 

Special Shipment I Handling I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183-421 

BOE-CS-0220581 
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Wooclwn-Ciwde eon.ltanta " 
SHIPMENT NO.· 2-

,, 

CHAIN OF CUSTODY RECORD PAGELOF 2. 

PROJECT NAME: ~w Rr.:!cMET DATE 11 JJ.ot 8l 

PROJECT NO.: R1 r~6sc_ fA-)1( r ooo 
Sample Number Location Type of Sample Type of Container Type of Preservation Analysis Required • 

Material Method Temp 0\emical 

c.[_ ltrr/5-1·3 1~-r.!> .)~tL lYle() &eASS"I lA 8E ICE AJO~ CmV7JtWr 
1 ICJ 7 !J'-'2-3 0/llt. I 

, ~1.1'6 

\t Jf!JT/3_- 3-:3 ~<'I'- c~~ 

~ 
1r;T8 ~ L/. -3 /1. 

~ to-rn-~-~ - 'ir w 
1. //) i!J. ftJ -.'3 
J. IO-rB-7-~ w 
'I( 2tSB- 1-~ •2tS"B 

d 2.2S8- 2-3 ~ 'frol~ 

~ 
2-zSB-3-3 1-- I 
22 sB-'-1-*3 « l.. 

J. "2"2-S" B -5-3 

"' 
2'2"")73-{?- 3 

{I '22-SB -7-3 ,v '"" "v -..v ...... v ~v 

-~ 1/1 

Total Number of Samples Shipped: 27 I Sampler's Signature: V- ...-. 

R~;;:,~~:d By~~-:1, ' Received sY: ..f A ' 6 9 0 4 Date 

S1gnature <~ tl 81 ~0?; 
Printed Name Z ~ ~~O"A/ Printed ~ 67. 11 ~ f~ H~k 

Company wee Company ~ 
Time 

Reason lZ?.r=2 

Relinquished By: Received By : Date 

Signature Signature I I 
Printed Name Printed Name 

Company Company 
Time 

Reason 

Relinquished By: Received By: Date 

Signature Signature I I 
Printed Name Printed Name 

Company Company 
Time 

Reason 

Relinquished By: Received By: Date 

Signature Signature I I 
Printed Name Printed Name 

Company Company 
Time 

Reason 

Special Shipment I Handling I Storage Requirements: 

• Note - This does not constitute authorization to proceed with analysis 
LA/OR-0183-421 

BOE-CS-0220582 



CHAIN OF CUSTODY RECORD 

PROJECT NAME: fht J4 1.\S A•Rrtdf'T 

PROJECT NO.=-----------------
I' ~ 

SHIPMENT NO.:,,....'~J -
PAGE_j_OF--...;,./ __ 

DATE f 1/91 ?7 

' , Sample Number Location 
Material Method 

Type of Sample Type of Container Type of Preservation Analysis Required* 

! ! . 

l. 

i 

i 
L 

f -;1:0//j - l - s 
:lJFil.-~-! 

r .LoiR,- 1, 5 
/... .).n//2,. -+-'l 

1-.. .J..o1e :..~-~ 

'{ 

Temp Olemical 

/(~ NJJJ~ fi).AJ'i'Lj.(""1" 

&t<"r#. , A L IT""".'~;:::-
I ,// CAL~" 
v It t?tY-1 '?~ L: -L ~a L 

"\II ~I 

Total Number of Samples Shipped: JS I Sampler's Signature: Jj/? .....4tl.!- J'-

Rel_inquished By:;!j ~ 
Signature .t..Y?f::j ;:j 
Printed Name Z t · 
Company {J) C L 

Received By/ ~ # 6 8 8 7 
Signature Printed~" 'f ~ 
Company 1 1.1 r-. -

Date 
~ 1 . ..., !;,.-. 

Reason 

Relinquished By: Received By: Date 
Signature _____________ _ 
Printed Name. ____________ _ 
Company _______________ _ 

Signature______________ I I 
Printed Name 1-=======~ 
Company______________ Time 

Reason 

Relinquished By: Received By: Date 
Signature, ______________ _ 
Printec. Name, ____________ _ 
Company _____________________ _ 

I I 
Time 

Signature _______________ _ 

Printed Name I-=====~ 
Company ___________________ _ 

Reason 

Relinquished By: Received By: Date 

I I 
Time 

Signature _____________ _ 

Printed Name--..,.-------------
Company _________________ _ 

Signature _____________ _ 

Printed Name l=====~ 
Company _________________ _ 

Reason 

Special' Shipment I Handling I Storage Requirements: 

* Note - This does not constitute authorization to proceed with analysis 
LAlOR 0183 421 

BOE-CS-0220583 
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Woodward-Clyde 
Mr. Allistair Callend"r 

Sample No. 

9TB-3-3 
9TB-4-3 
9TB-5-3 
26TB-3-3 
26TB-4-3 
26TB-5-3 

Date Analyzed: 9-1-87 

LABORATORY REPORT 

TABLE III 

conductivity 

MicrobJns/cm 

140 
71 
52 

130 
72 
95 

Job f 6955 
Sept. 2, 1987 

Page 3 of 3 

=============~============= 
BOE-CS-0220584 
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September 3, 198? 

WOODWARD-CLYDE 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

WEST COAST 
ANALYTICAL 
SERVICE. INC. 

Attn: A~~ 

JOB NO.~ 

Callendar ANALYTICAL CHfM: .· . 

LABORATORY REPORT 

Samples Received: Thirty-two (32) soil samples 
Date Received: 8-24-87 
Released .for Analysis: 8-31-87 
Purchase Order No: Proj: 41863C-1000/Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed Analysis Results 

Seven soils Volatile Organics by EPA 8240 

Fuel Hydrocarbons by 
modified EPA 8015 

Data Sheets 

Six soils 
Table I 

TABLE ·I 

Parts Per Million 

Sample No. Gasoline 

19TW-3-3 NO 
19TW-4-3 ND 
19TW-5-3 ND 
20TW-3-4 ND 
20TW-4-3 ND 
20TW-5-3 NO 
Detection Limit 10 
NO - Not Detected 
Date Analyzed: 9-2-87 

~p-
Michael Shelton 
Senior Chemist 

Diesel 
.f:Yli 

ND 
ND 
ND 
ND 
ND 
NO 
10 

Kerosene 
Mineral 
Spirits 

ND ND 
ND ND 
ND ND 
ND ND 
ND NO 
ND ND 
10 10 

Page 1 of 1 

~ D.J. North1ngton, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 

BOE-CS-0220585 
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>,,, __ ,,., .• "~--I~~-~~J:,,fi:'ALYTICAL_:;i-,;; :~1~i~;'f! 
CLIENT: 
SITE: 
SAMPLE: 

WOODWARD-CLYDE 
DOUGLAS AIRCRAFT 
lSTB-3-3 

ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/24/87 
LOW 
09/01/87 
VOA397 
1.0G 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6926V1 
SOIL 
09/01/87 
5101 

CAS f COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 

-===================-=============-=========-==·····==================== 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
107-02-8 
107-13-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
109-99-9 
75-69-4 
76-13-1 
106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
16-23-5 
108-05-4 
75-27-4 
79-34-5 
78-87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-5 
110-75-8 
75-25-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 

18. 

570. 

56. 

NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
NO 

NO 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 

============~============ 

30. 
30. 
30. 
30. 
50. 
50. 
50. 
50. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

so. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 

30. 
30. 

5. 
5. 

BOE-CS-0220586 



• ~ 

WEST COAST ANALYTICAL SERVICE, DC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 15TB-3-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/24/87 
LOW 
09/01/87 
VOA397 
l.OG 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6926V1 
SOIL 
09/01/87 
5101 

CAS I COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 

-====-=========~===-===-===-=======--=-·-·==·==•====-~·=·=
·=·==~=-=--===·============ 

108-90-7 
100-41-4 
100-42-5 
95-47-6 
108-41-8 
95-50-1 
541-73-1 
106-46-7 

CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
M-CHLOROTOLUENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

ND 5. 
11. 5. 

ND 5. 
110. 5. 

ND 5. 
ND 5. 
ND 5. 
ND 5. 

============~============ 

BOE-CS-0220587 
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CLIENT: 
SITE: 
SAMPLE: 

WEST COAST ANALYTICAL SIRVICI'~ INC. 

WOODWARD-CLYDE 
DOUGLAS AIRCRAFT 
lSTB-3-3 

~;;· TENTATIVELY IDENTIFIED COMPOUNDS 

r . 

, .. 
i 
;·: 

COMPOUND NAME FRACTION CONCENTRATION 
UG/KG(PPB) 

c========================== ---- ========~============= 

1 CHLORINATED HYDROCARBONS VOA 300. 

============~============ 
BOE-CS-0220588 
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WEST COAST ANALYTICAL SERVICE, DC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 15TB-4-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

ORGANICS ANALYSIS DATA RESULTS 

DATE RECEIVED: 08/24/87 GCMS FILENAME: 
LEVEL: MEDIUM MATRIX: 
DATE PREPARED: 09/01/87 DATE ANALYZED: 
STANDARD ID: VOA397 INSTRUMENT ID: 
SAMPLE AMOUNT: l.OG:1ML,200UL:1ML,5 

6926V7 
SOIL 
09/01/87 
5101 

DETECTION 
CAS f COMPOUND CONC: UG/G (PPM) LIMIT 
•--===========================-=-=====-==-=========c -=====••==c=r::••======== 
74-87-3 
74-83-9 
7S-01-4 
7S-00-3 
7S-09-2 
67-64-1 
107-02-8 
107-13-1 
75-1S-O 
75-35-4 
75-34-3 
156-60-5 
109-99-9 
75-69-4 
76-13-1 
106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
16-23-5 
108-05-4 
7S-27-4 
79-34-5 
78-87-5 
10061-02-f. 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-5 
110-75-8 
75-25-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 

160. 
27. 

10. 

870. 

ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
ND 

ND 
ND 
NO 
NO 
NO 
NO 

ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

============~============ 

30. 
30. 
30. 
30. 
so. 
so. 
50. 
50. 
s. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 

30. 
30. 

5. 
5. 

BOE-CS-0220589 
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WEST COAST ANALYTICAL SERVICE, DC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 15TB-4-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

ORGANICS ANALYSIS DATA RESULTS 

DATE RECEIVED: 08/24/87 GCMS FILENAME: 
LEVEL: MEDIUM MATRIX: 
DATE PREPARED: 09/01/87 DATE ANALYZED: 
STANDARD ID: VOA397 INSTRUMENT ID: 
SAMPLE AMOUNT: 1.0G:1ML,200UL:lML,5 

6926V7 
SOIL 
09/01/87 
5101 

DETECTION 

CAS f COMPOUND CONC: UG/G(PPM) LIMIT 

--=-=--==.:.================-===========--- c= a =•==-==•==-=--=: 1 '••============= 

108-90-7 
100-41-4 
100-42-5 
95-47-6 
108-41-8 
95-50-1 
541-73-1 
106-46-7 

CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
M-CHLOROTOLUENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

ND 
41. 

460. 
ND 

ND 
ND 
ND 
ND 

============~============ 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

BOE-CS-0220590 
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CLIENT: 
SITE: 
SAMPLE: 

WEST COAST ANALYTICAL SERVICE, DC •. 

WOODWARD-CLYDE 
DOUGLAS AIRCRAFT 
lSTB-4-3 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPOUND NAME FRACTION CONCENTRATION 
UG/G(PPM) 

~==================================================================== 

1 NONE FOUND VOA 

=============~============= 
BOE-CS-0220591 
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WEST COAST ANALYTICAL SERVICE, IRC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 15TB-5-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

ORGANICS ANALYSIS DATA RESULTS 

DATE RECEIVED: 08/24/87 GCMS FILENAME: 
LEVEL: MEDIUM MATRIX: 
DATE PREPARED: 09/01/87 DATE ANALYZED: 
STANDARD ID: VOA397 INSTRUMENT ID: 
SAMPLE AMOUNT: 1.0G:1ML,100UL:lML,5 

6926V8 
SOIL 
09/01/87 
5101 

DETECTION 

CAS t COMPOUND CONC: UG/G(PPM) LIMIT 

•=====~====================---=========~===-·-=•=====-•=-•-=-=-a=-===----====•========~= -===== 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
107-02-8 
107-13-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
109-99-9 
75-69-4 
76-13-1 
106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
16-23-5 
108-05-4 
75-27-4 
79-34-5 
78-87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-5 
110-75-8 
75-25-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-0ICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-0ICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-0ICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 

1800. 
38. 

94. 

6300. 

NO 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

ND 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 

============~============ 

50. 
50. 
50. 
50. 

100. 
100. 
100. 
100. 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

100. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

100. 
10. 
50. 
50. 
10. 
10. 

BOE-CS-0220592 
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WEST COAST ANALYTICAL SERVICE, INC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 15TB-5-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

ORGANICS ANALYSIS DATA RESULTS 

DATE RECEIVED: 08/24/87 GCMS FILENAME: 
LEVEL: MEDIUM MATRIX: 
DATE PREPARED: 09/01/87 DATE ANALYZED: 
STANDARD ID: VOA397 INSTRUMENT IO: 
SAMPLE AMOUNT: 1.0G:1ML,100UL:1ML,5 

6926V8 
SOIL 
09/01/87 
5101 

DETECTION 

CAS f COMPOUND CONC: UG/G(PPM) LIMIT 

K=======================================:w==•=•-==~========---=== ================ 
108-90-7 
100-41-4 
100-42-5 
95-47-6 
108-41-8 
95-50-1 
541-73-1 
106-46-7 

CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
M-CHLOROTOLUENE 
1,2-0ICHLOROBENZENE 
1,3-0ICHLOROBENZENE 
1,4-DICHLOROBENZENE 

NO 10. 
180. 10. 

NO 10. 
1300. 10. 

NO 10. 
ND 10. 
NO 10. 
NO 10. 

============~============ 
BOE-CS-0220593 
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CLIENT: 
&.LTE: 
SAMPLE: 

WEST COAST ANALYTICAL SERVICE, INC. 

WOODWARD-CLYDE 
DOUGLAS AIRCRAFT 
lSTB-5-3 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPOUND NAME FRACTION CONCENTRATION 
UG/G(PPM) 

~============================================~==----================= 

1 NONE FOUND VOA 

============~============ 

BOE-CS-0220594 
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WEST COAST ANALYTICAL SERVICE, INC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 17TB-2-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/24/87 
LOW 
09/01/87 
VOA397 
l.OG 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6926V2 
SOIL 
09/01/87 
5101 

CAS f COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 
-=-:wm ... ====================~=========:=================-=---=·-=--==-~=======-====-==== 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
107-02-8 
107-13-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
109-99-9 
75-69-4 
76-13-1 

. 106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
16-23-5 
108-05-4 
75-27-4 
79-34-5 
78-87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-5 
110-75-8 
75-25-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1~TRICHLOROETHANE 

CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 

ND 30. 
ND 30. 
ND 30. 
ND 30. 
NO 50. 
ND 50. 
ND 50. 
NO 50. 
NO 5. 
NO 5. 
NO 5. 
NO 5. 
NO 5. 
ND 5. 
NO 5. 
ND 5. 
ND 5. 
ND 5. 
ND 5. 
ND 5. 
ND 50. 
ND 5. 
ND 5. 
ND 30. 
NO 5. 
ND 5. 
NO 5. 
NO 5. 
ND 5. 
NO 5. 
ND 5. 
ND 5. 
ND 5. 
ND 50. 
ND 5. 
NO 30. 
ND 30. 
NO 5. 
ND 5. 

============~============ 
BOE-CS-0220595 



fl 
~~ 

f 

t 

, ... 
f. 

I 
r· 
! 

WEST COAST ANALYTICAL SERVICE, INC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 17TB-2-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/24/87 
LOW 
09/01/87 
VOA397 
1.0G 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6926V2 
SOIL 
09/01/87 
5101 

CAS f COMPOUND CONC: UG/KG(PPB) 
DETECTION 

LIMIT 
-========-===~=======--~==========--====-=================----=---=========== 

108-90-7 
100-41-4 
100-42-5 
95-47-6 
108-41-8 
95-50-1 
541-73-1 
106-46-7 

CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
M-CHLOROTOWENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 

============~============ 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

BOE-CS-0220596 
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WEST COAST ANALYTICAL SERVICE 1 INC. 

CLIENT: WOODWARD-CLYDE 
SITE: DOUGLAS AIRCRAFT 
SAMPLE: 17TB-5-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/24/87 
LOW 
09/01/87 
VOA397 
l.OG 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6926V4 
SOIL 
09/01/87 
5101 

CAS t COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 
·===========================--========-===·=·===--====== =·· •;• R':==-=-======= 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
107-02-8 
107-13-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
109-99-9 
75-69-4 
76-13-1 
106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
16-23-5 
108-05-4 
75-27-4 
79-34-5 
78-87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-5 
110-75-8 
75-25-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 

14. 

13. 

7. 

NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

=============~============= 

30. 
30. 
30. 
30. 
50. 
50. 
50. 
50. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 

30. 
30. 

5. 
5. 

BOE-CS-0220597 
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~N~ See Location Mop C6-4. mf,"~ Not Available 

~ ; A & R Drilling, Inc. ~ M. Smith ~lb, 8-.31-87 ~'lie 8-.31-87 

:oo ~;ENT CME 75, 8-inch O.O.,H.S.A. ~'r .31 ~ lm -

vlli: ~SING Schedule 40 PVC~~.,.,,.,, .02• Slot ~:'~~~in'f 8 ~'or 2 
1:70"""'=:~~"""--- tiiST. - 'UNDIST. 7 'CORE - ~ BY ICHECK£0 BY 

!?!A~"' ~=P~~E~s ----t-::-==-----~=-=--------1~=------i L. R opp M. R a z m d joo 
EPTI- (fn 'FIRST _ 'C(lt,jPL _ 24 HRS. 

~~ 
a..• 
w.! a ...... 

DESCRIPTION 
¥.£LL 

LOG 

Concrete cover (6"0. C_:J 
;..._ .J Thin lo~r of very loose, damp, gray SAND (SP) 

Very stiff, damp, brown, SANDY CLAY to CLA YE Q""' 

- SAND (SC-CL).(ALL) ~v .._ 
Firm, mOist, ~iOwTsh-brown,-sANDYCLAY--

5 to CLAYEY tine grained SAND (CL-SC). 

10 

very stiff. mOist:"' ~nowish -brown witil blaCk. -
specks, SANDY CLAY (CL-CH). 

15 T Interbedded with layers of yellowish 
brown SANDY SILT (SM-t.1L). micaceous. 

20 

.. =·· 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = 

·:=: 

SAMPLE 
1Nf0Rt.1ATION -• 

~ REMARKS 
.., O.V.A. 00 ........ 

• .c: §~ 
0 ~ 0 & (ppm) ;§~ z i!Do 

1 ~ 0 0 1205 Sampler sinks under 
weight of hammer. 

~ 

2 lX 7 
f-

0 1210 Sand on side of 
sampler.(tank backfill? 

r--
3 [X 19 0.2 1220 

f-

~ 

4 ~ 17 
f-

0 1225 

r--
5 ~ 19 0.3 1230 

25 :.d~r: 6 ,__ 15 ~ 0.4 1240 

30 
~ 

7 ~ 21 0.2 1250 

Bottom of Boring at 31 feet. Note: Vertical Boring. 

35 

Fig. 

C-18 
Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 
LOG OF BORING 14 TW 

WOOWARD-CL YDE CONSULT ANTS 

BOE-CS-0220598 



~"~ See location Mop C6-5 . ~~ Not Available 
~.f A & R Drilling, Inc. · ~ M. Romero i-.m 8 24-87 ~ 8 24 87 
~~ENT CME 45, 8-inch O.D.,H.S.A. ~~ 41 ~·lfO -

8 ~)Of -

p.£CKEO BY ~o Of t. . .:.T. _ 'UNOIST. 9 'CORE _ t..oocm BY 

E~~~~~P~~E=5------~~--------~~--------~~=-----~ P. Glaesman IDEPn (ft) 'FIRST _ 'CONPL _ 24 HRS. _ 
M. Razmdjoo 

DESCRIPTION 

Asphalt covering. 
Medium dense, damp, yellowish brown, SILTY 
fine to medium grained SAND (SM), micaceous, 

1'-~~c~ ~~ YE2' ~y:r ~e::_r _:u~fo_:e:_ (~~ _ / 

Loose, damp, ~llowish brown, fine to medium 

5 grained SAND (SP-SM), with some SILT. 
micaceous, (FILL). 

10 T Color changing to gray with some 
yellowish brown mixed in. Less silt, 
micaceous (SP).(FILL) 

15 

20 

25 

30 

Stiff, mOist:" Olive b"ro-;n:- CLAYEY SiLT - - -
(ML), micaceous. 

Stiff. mOist:" Olive bro-;n:- SANDY silT- - - -
(ML), micaceous. 

S"tiff to very stiiT, mOist, Olive crown:- CI.A"'i'EY 
SILT (ML). 

35 rr With some fine grained SAND (ML). 

Project: DOUGLAS AIRCRAFT COMPANY I 
Project No.: 8741863C 

SAt.IPLE 
IN FORMA 110N 

WUl ~~~--~--~ REMARKS 
LOG ... O.V.A. 

• • r: 
0 9; ~ 5 (ppm) z ~ mo 

1 ~ 9 10 1230 Definite odor. 
~ 

.-
2 X 2 52 1240 Strong 'odor. 
~ 

3 ~ 2 II\ 600 1250 Strong odor. 
f-

r--
4 ~ 11 >1000 1300 Strong odor. 
~ 

5 iV 9 >1 000 1310 Strong odor. 
~ 

r--
6 ~ 14 >1000 1320 Strong odor. 

f-

r--
7 IX 20 >1 000 1335 Strong odor. 
~ 

r-BIX 10 >10001345Strong odor. 
~ 

LOG OF BORING 15TB 

WOODWARD CLYDE CONSULTANTS 

Fig. 
C-19 

BOE-CS-0220599 
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DESCRIPllON 

Stiff, moist, olive brown, CLAYEY SILT 
(~L), micaceous. 

40 

Bottom of Boring at 41 feet. 

45 

50 

55 

60 

65 

70 

75 

80 

Project: DOUGLAS AIRCRAFT COMPANY 

1 Pr0 ject No.: 8741863C 

,... 
vaL O.V.A.. ..,: .. r; REMARKS 

! tc: 
LOG 0 -~ (ppm) ~: z mo 

I""" 

9 X 17 > 1000 1 400 Strong odor. 

-

Fig. 
CONT. LOG OF BORING 15TB C-20 

WOOOWARD-CL '\'DE CONSULTANTS 

BOE-CS-0220600 



~~~ See Location Map C6-5 ~~ Not Available 
Je!!o~~~~~---A___;&.,;__R__;;_D_ri_lli_n..il..g,:..-ln....;c_. ___ f'RUER~..-._....;t.A...;..;,__;R..;;.o=m=e=ro=~E:lb1'!11~:¥1L8:---2=-4-~8::-:7::--~~~1L:~,.-rn..;;..;.;..;~8-~2-4-~8~7~ 
~;rNr CME 45, 8-inch O.D.,H.S.A. ~~ 41 ~1ft\ -

~~ OF tliST. _ 'UNDIST. 9 'CORE _ OCCfil BY jCHECKED BY 
~AM=P=-=LE=5 ----t-::: t:"!R=sr,__--_-~.,..~,.,,ON~PL---_--4...,.,...._.-HR...,..,....s.------~ P. Gloesman M. Razmdjoo 
~&\R (ft) • , ~· ~ 

::c 
~-~ 
a.• 
UJ~ 
0 

DESCRIPTION 

Asphalt covering. 
Medium dense, moist, yellowish brown, SILTY 
fine to medium grained SAND (SM), micaceous. 
(FILL) 

!Stiff-to very stiff:- moist,-_yeliowish brown:- SANDY 
SILT (ML), micaceous. . 

10 

15 

20 

25 

30-} Olive brown, CLAYEY SILT layer (ML). 
I--

35 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741853C 

-

WELL 

LOG 

SAMPLE 
INFORMATION ,...., .. 

~ 

• • c: 
0 ~ 0~ z .... aso 

1 ~ 11 

..... 
2 X 2 
~ 

~ 

3 ~ 16 

...... 
5 ~ 17 

~ 

5 IX 17 
F-

~ O.V.A. 00 ...... 

~~ 
(ppm) ~~ 

75 1500 

200 1510 

30 1515 

REMARKS 

Little odor. 

Somple was between the 
tonk backfill ond natural 
moteriol. One edge of 
sample included natural 
moteriol, SANDY SILT (ML) 

No odor. 

45 
Slight odor. 

1530 

60 1540 Slight odor. 

950 15 45 Definite odor. 

~ 
7 IX 18 > 1 000 1600 Strong odor. 

F-

~ 

a IX 16 >1ooo 1s1o 
F-

I.OG OF BORING 17TB Fig. 

C-21 I 
WOODWARD-CLYDE CONSULTANTS 

BOE-CS-0220601 
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40 

45 

50 

55 

60 

65 

70 

75 

80 

OESCRIPnON 

Very stiff, moist, olive brown, CLAYEY 
SILT (ML), little mica. 

Bottom of Boring at 41 feet. 

Project: DOUGLAS AIRCRAFT COMPANY 

Pro . :::t No.: 8741863C 

-mL O.Y.A. ..,: ... r. REMARKS • !s LOG 6 ~ (ppm) ~~ z 

,_ 
9 ~ 26 >1000 

16?0 

Note: Vertical boring. 

CONT. LOG OF BORING 17TB C-22 
Fig. 

WOODWARD-CLYDE CONSULT AN T5 

BOE-CS-0220602 
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See Location Mop C6-6' ~~~ Not Available 
A c!c R Drilling, Inc. -pwnt M. Smith ~1£ 8-20-87 ~ 8 20 87 

CME 75, 8-inch O.D.,H.S.A. 
N/A ~~ ... nON N/A 

oOF 
IS_AIAPLES 

til ST. - 'UNOIST. 7 CORE 

'I'IRST 'C().IPL 2~ HRS. 

10 

- -

DESCRIPTION 

Asphalt covering. 
t\ Medium dense, damp, brown, GRAVELLY finer 
~ ~o coorse grained SAND (SW). 1 

Medium dense, moist, brown, SILTY fine grained 
SAND (S1.4), micaceous, with little coarse sand. 

Dense:- moiSt,-y;ilowiSh brown. SiLTY-fine- -
grolned SAND to SANDY SILT (SM-ML), mlcoceous. 

15 Stiff, moist, yellowish brown, SANDY SILT 
(ML), micaceous. 

20rr Becomes medium dense, SILTY fine grained 
SAND (SM). 

25rr Becomes very stiff, SANDY SILT (ML). 

Ver't stiff, moist, olive brown, CLAYEY SILT 

30 
(ML), with some fine grained sand and white 
deposits, micaceous. 

Bottom of Boring at 31 feet. 

35 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 

Vt£LL 

LOG 

-
-

~~cr 29.5 
:t~'l!-~w.r:r 8 

LOGCED BY 

P. Glaesman 

SAMPLE 
INFORMATION ';" 

~ .... O.V.A. 0''-"' 
e .c ~! 0 ~ o::l (ppm} z 1- as8 ~~ 

1 ~ 11 0.2 fU73TI 
f-

..... 
2 ~ 12 

f-

0.1 0750 

3 FJ 34 1/\ 0.8 0805 
f-

.--
4 X 1 4 1.4 0815 

t.....,; 

,.-

5 X 1s 1.s o82o 
'--

..... 
6 IV 18 4.0 0835 
~ 

r-
7 IX 20 2.2 0845 

LOG OF RORING 

~ /fi\ -
~K}E,'\ Of N/A 
jCHECKEO BY 

M. Rozmdjoo 

REMARKS 

No full sample to be 
sent to laboratory. 

Note: Angle drilled at 17' 
due west. Actual vertical 
depth 29.5'. 

19TB 
Fig. 
C-23 

WOODWARD CLYDE CONSULT ANTS 

BOE-CS-0220603 
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DESCRIPTION 

olt covering. tc stiff, moist to dalP, medium 
ork gray, SANDY SIL (ML). 

gray to 

Ver) stiff, moist, orongish brown, SANDY SILT 
(ML , with grovel. 

Becomes stiff, dark gray, with some day 
and mica. 

Becomes brown with dark spots. 

Very Stiff. moist Olive brown:- sTLT-(ML):- With 
some fine grained SAND and micaceous 
(1/8") dark spots. 

Loose:- moist.-oiive-brown to da-rk -oliVe -brown, 
SILTY fine grained SAND (SM-SP), micaceous. 

M'edium "dense:- moTsC olive- brown to-brown -
SILTY fine grained SAND (SM), micaceous. 

Very stiff, mOTs( brown:-s"ANorsiiT-(Mi.):- -
micaceous. 

Bottom of Boring at .31 

Project: DOU 
Project No.: 

feet. 

WELL 

LOG 

SAMPLE 
IN fORMA llON ";' 

~ .., O.V.A. CJ' ...... .c: ~~ 
0 ~g (ppm) ~~ z mo 

24 3.4 1230 

2 9 4.1 1250 

3 8 0.2 1305 

4 14 17 1315 

5 9 25 1325 

6 22 0.2 1330 

7 21 0.3 1345 

LOG OF BORING 

REMARKS 

Definite odor. 

Definite odor. 

Note: Angle drilled ot 17• 
due west. Actual vertico! 
depth 29.5'. 

22SB 
Fig. 

C-28 
CONSlll T -'N TS 

BOE-CS-0220604 
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See Location Map C6-8· ~~ Not Available 
A & R Drilling, Inc. ~ M. Smith ~:.r!. 8-26-87 ~"!!. 8-26-87 ·. 

~IMJIW ~ 1Nil:I4'!Ul 

~~ENT CME 75, 8-inch O.D.,H.S.A. 
N/A ~~~.~~· N/A 

lf:jo Of' 
SAMPLES 

'DIST. 
_j - 'UNDIST. 7 CORE 

'FlRST 'COI.IPL 24 HRS. 

~-=-a.• 
w~ 
Cl 

- -

DESCRIPTION 

Concrete covering. 
Very stiff, moist, dark brown changing to browr 
SANDY SILT changing to CLAYEY SILT (~L). 

Very $tiff. mOist );llowiSh -brown, SANDY - -
SILT (t.4L), micaceous. 

10 rr-[ f Becomes CLAYEY SILT (ML). 

15 

20 

M'edium 'dense. moiSt;- y;i1~ish 'brown. SILn'
fine grained SAND (SM). micaceous. 

Very Stiff, mOist:" Olive brown:- SANDY. - - -
CLAYEY SILT (ML), micaceous. 

Very stiff, moist, yellowish brown, SANDY 
SILT (ML). micaceous, with little clay. 

25 Very stfff, moist, yellowish brown, SANDY 

30 

35 

Ve~ stiff, mOTs[ clive brown:- CLAYEY SiL f -
.. {Ml), l"'"licaceous. 

Bottom of Boring at 31 feet. 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 

Yt£LL 

LOG 

-
-

~'r 29.5 ~lfl\ -
~~~in~ 8 ~!~)Of N/A 
LOGGED BY CHECKED BY 

P. Gloesmon M. Razmdjoo 

S.AJAPLE 
IN fORMA TlON ,...., 

• 
~ REMARKS 

.oJ 
O.V.A. Qt ...... 

• .c .541 
0 9; ~~ {ppm} =--
z 1- mo ~~ 

1 6 26 0.4 0820 

r-"l 

2 X 21 o.4 oa3o 
'"""' 

~X 3 26 0.4 0845 
'"""' 

~ 

4 X 13 o.a o855 
'"""' 

r-
5 X 20 2.8 0910 Cuttings are nearly dry. 

'--' 

~X 6 15 
'-' 

1.6 0920 Cuttings become mols 
again. 

~ 

7[X 21 2.5 0930 

LOG OF BORING 

Note: Angle drilled at 
17" due west. Actual 
Vertical depth 29.5'. 

26SB 
Fig. 
C-29 

v.QODWARO-CL YDE CONSlJL TAN TS 

BOE-CS-0220605 
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~~ See Location Mop C6-6 ~~ Not Available 

~.; A & R Drilling, Inc. ptLLDI M. Romero rlbo 8-24-87 ~.:!!- 8-24-87 
~;ENT CME 45, 8-inch O.O.,H.S.A. ~ 31 

8 
~o OF '!JIST. _ 'UNOIS~. 7 CORE _ .OOGEO BY 

t;;~-;-;"u~P,;;-LE=s'------l::=:::-------11:==:------+.:-::-:-:::::------i P. Glo esman 
~~~R (ft} 'FIRST _ 'CCNPL _ 24 HRS. _ 

:::c 
t--=:a.• 
w~ 
Cl ....... 

DESCRIPTION 

Asphalt covering. 
Stiff, moist, brown to dark brown, 
SILTY CLAY (CL), micaceous. 

v.nt. 

LOG 

r-

lv ~ 
~ ~q 

------------------ v v 
Very stiff, moist, yellowish brown ond brown, ~ ~ 
SANDY SILT (ML), micaceous, some small block 

SAMPLE 
INfORt.tA TlON ';' 

~ ..., O.V.A. oo'-"' 
• • c ~~ o ~ o 5 (ppm) - o 

z 1- iiio ~o:: 

1 ~ 14 0.6 1030 

deposits and little organics. · · .,_ 

5 :.:~:.: 2 ~ 19 

10 

stiff. mOist." br-own-and oli~ 'brown mixed- -
SILT (ML), micaceous, some ton deposits. 

firm, mOist, yeliOwTsh-brown, -SANDY sn]"- -
(ML), micaceous. 

---~·: . 

. -.~--:. r= ·:. 
---~·:. 
:.~·: . 
.-.;:::·.-. 
·=· 
---~ . ·.~ 
.·.;::: .. 
. i--
·:=. 
·:=. 
·-·· 

r-:x 3 14 
........ 

15 ··= :. ,.... 
hs'"'"'ti,....ff....-to_v_e-ry-st.,..,.if~f.-m-o..,..is--rt-, -ye'l"lo_w..,..is-:-h--.:-br~o-wn----+::: ~ ::: 4 6 7 

brown, SILT (ML). :. = :. 

20 lr Little SAND (ML), some orange spots (1 /8") 
[ ' occasional grav~l. 

25rr No orange spots or grovel. 

30 

35 

Ver¥ Stiff, moist:" Oflve brown:- clAYEY SiL f -
(ML), some white deposits. 

Bottom of Borings at 31 feet. 

·-·· .... = ·: ·.·= ·: ·=· 
·=: 
·=·· ·= ··= ·: 
-~·· 

-~ 
. 1--
.·.~--
. 1--
--~--
-~ 
l ~ll·.· . L..- . 

,..--

5 6 23 

k--

6 ~ 13 
f-

k-

7 rx 22 

0.4 1045 

1.4 1100 

3.3 1110 

3.2 1120 

5.2 1130 

3.6 1140 

Project: DOUGLAS AIRCRAFT COMPANY LOG OF BORING 
Project No.: 8741863C 

~ lfl\ 
2 

HECKED BY 

M. Razmdjoo 

REMARKS 

Note: Vertical borings. 

Fig. 
C-24 19TW 

WOODWARD-CL YOE CONSULT.A.NTS 

BOE-CS-0220607 
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r 
I, 

f 
I 
I r 

f 

llf:~e?:~~~----.............. ~s.;;.e.;;.e....;L;;;..o;;..;c;..;o;..;t....;io __ n__,Mi:la~p----CS--6__;.---Illi\~.... Not Available 
~ ~.; A & R Drilling, Inc. ptL1D' M. Smith 8-19-87 8 19-87 
~~~ENT CME 75, 8-inch O.O.,H.S.A. ~ 34 H tm -

~o Of 'DlST. _ 'UNOIST. 8 CORE _ OGGm BY !CHECKED BY 

~~it~n fiRST _ 'C().IPL _ 24 HRs. P. Gloesmon M. Razmdjoo 

:c ...-:-:: 
o.• 
w.! 0._. 

DESCRIPllON 

Asphalt covering. 
Very stiff, damp, dark gray, SANOY SILT {ML). 

5 Stiff, moist, _yellowish brown, SILT (ML), 
little m ico. some dark gray spots. 

10 

15 

20 

Medium dense, moist, yellowish brown, SILTY 
fine grained SAND (SM), micaceous. 

T Becomes more SILTY (SM-ML). 

tr Much less SILTY (SP-SM). 

Becomes more SILTY (SM). 

25 rr With some small orange spots (1/16"). 

30 

35 

Stiff, damp, olive brown, CLAYEY SILT (ML) 
micaceous, some white deposits In tube #4. 

Medium dense, damp, rellowish brown, SILTY 
fine grained SAND {SM), micaceous. 

Bottom of Boring at 36 feet. 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 

-

v.ELL 

LOG 

SAMPLE 
IN fORMA liON -w 

.., 
0 
z 

D !I! C: 

9; 0 5 
1- ZDo 

1 [X 23 
~ 

t--
3 [X 29 
~ 

,___ 

4 ~ 16 

r-

5 ~ 12 

~ 6 V\ 21 
~ 

1--

7 [X 14 
~ 

,___ 

8 ~ 23 

~ REMARKS 
O.V.A. 01 ....... 

~~ 
(ppm) >:o 

00:: 

0.4 1205 

0.8 1230 Dn11 rig down from 
1230 to 1500 

3 1515 

4 1530 

3 1540 

3.2 1550 

3.5 1600 

Note: angle drilled at 
17"due east. Actual 

1.0 1615 vertical depth 34'. 

LOG OF BORING 20TB I 
Fig. 

i C-25 
v.QODWARD-CL YDE CONSULTANTS 

BOE-CS-0220608 
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[ 

L 

r 
I 
i . 

i 
l. 

r . 
I .... __ 

r~ 
t~ 
l·--.· 

r· 

DESCRIPTION 

Asphalt covering. 
Stiff, damp, brown to dark brown, 
SANDY SILT (ML). 

Hard, moist, light brown ond yellowish brown 
mixed, SANOY SILT (ML). 

Very stiff, moist, light brown and little olive 
brown, mixed CLAYEY SILT {ML), micaceous. 

Firm, damp, yellowish brown, SANOY SILT (ML) 
micaceous. 

Stiff, moist, olive brown, CLAYEY SANDY SILT 
(ML). micaceous, few orange spots (1 /16") 

Medium dense, moist, yellowish brown, SILTY 
fine grained SAND (SM), micaceous. 

Ver'/ stiff, moist, olive brown, CLAYEY SILT 
(MLJ, with some white deposits. 

Bottom of Boring at 

Project: DOU 
Project No.: 

feet. 

COMPANY 

v.£LL 

SAMPLE 
IN fORMA liON ';' 

~ - O.V.A. 0> ....... .c ~~ 0;:, (ppm) m8 -o 
~lr 

1, 0 0800 

41 0.2 

29 0.4 0830 

8 4.0 0840 

10 3.4 0850 

15 8.0 0900 

27 6.0 0915 

LOG OF BORING 20TW 

REMARKS 

g. 

Fig. 
C-26 

BOE-CS-0220609 
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i 
L.. 

r 
! 

~~~ See Location Map C6-7 ~~ Not Available 
~; A & R Drilling, Inc. ~ M. Smith ~· 8-2o-87 DATE 8-20-87 

~rNr CME 75, 8 inch O.D.,H.S.A. t! .. -;;n 29.5 ~ tm 

lt::lo OF '!liST. _ 'UNOlST. 7 'CORE _ ~ BY ir.llECKEO BY 

t=:IS;-;::'!~;;:P~~E'""'s-----t::-=-----+.::-:=-----+.::~=------1 P. Glaesman M. Razmdjoo 
EPTr ln\ 'FIRST _ 'C()APL _ 24 HRS. 

J: 
~-~ 
a..• 
w.! 
Cl._.. 

DESCRIPTION 

Asphalt covering. 
t-\'ery stiff, moist to damp, medium gray to r 
f \dark gray, SANDY SILT (ML). 

Verr stiff, moist, orang ish brown, SANDY SILT 
(MLJ, with grovel. 

~ rr Becomes stiff, dark gray, with some day 
and mico. 

10r,-[ f Becomes brown with dark spots. 

15 

20 

25 

30 

35 

Very Stiff. mOTs[ Ofive brown:- SILT-(ML)-;- With 
some fine grained SAND and micaceous 
(1 /8") dark spots. 

Loose:- mofst,-olive-brown to "da7K oliVe -brown, 
SILTY fine grained SAND (SM-SP), micaceous. 

Medium Cie;:;-se;- moisC olive brown to -brown -
SILTY fine grained SAND (SM), micaceous. 

Very Stiff, mOTs[ brown;-s"ANDY-SiLT-(ML)-;- -
micaceous. 

Bottom of Boring at .31 feet. 

Project: DOUGLAS AIRCRAFT COMPANY 

Project No.: 8741863C 

'lt£lL 

LOG 

-
SAMPLE 

INfORMAnON -• 
~ REMARKS 

- O.V.A. go-

• J;C ~.! 
0 ~ 25 {ppm) ;§~ z 1- (0(.) 

1 ~ 24 3.4 1230 

4.1 1250 

1-

3 IX s o.2 1305 

"'"" 

17 1315 
Definite odor. 

....... 
5 ~ 9 25 1325 

1-

6 ~ 22 0.2 1330 

"'"" 

r-
7 IX 21 o.3 1345 

LOG OF BORING 

Definite odor. 

Note: Angle drilled at 17• 
due west. Actual vertical 
depth 29.5'. 

22SB Fig. 

C-28 
WOODWARD CL 'fOE CONSULTANTS 

BOE-CS-0220610 
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September 11, 1987 

WOODWARD-CLYDE 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Callendar 

JOB NO. 

lc.;, LABORATORY REPORT 

r. Samples Received: Twenty-nine (29) soil samples 
Date Received: 8-28-87 
Released for Analysis: 8-31-87 

'tiUS) 
WEST COAST 
ANALYTICAL 
SERVICE, INC. 
ANAL YT!CAL CHD•: · 

~I} Purchase Order No: Proj: 8741863-1000/Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed Analysis Results 

Three soils Volatile Organics 
by EPA 8240 Data Sheets 

Ten soils Fuel Hydrocarbons by 
modified EPA ·8015 

Page 1 of 2 

"\ // r//~-
J /'_/ _);::{ / 

/A...( -< -< :::...... (...- J 

Table I 

Michael Shelton 
Senior Chemist 

D •. Northington, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 

BOE-CS-0220612 
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WEST COAST ANALYTICAL SERVICE, 

Woodward-Clyde 
Mr. Allistair Callendar 

Sample No. Gasoline 

lTW-3-3 NO 
lTW-4-3 NO 
ITW-5-3 NO 
2TB-2-3 ND 
2TB-3-3 NO 
2TB-4-3 NO 
2TW-2-3 NO 
2TW-3-3 170 
2TW-4-3 24000 
2TW-5-3 NO 
Detection Limit 10 

LABORATORY REPORT 

TABLE I 

Parts Per Million 

Diesel 
llW. Kerosene 

NO ND 
NO NO 
ND NO 
ND ND 
NO NO 
NO NO 
NO NO 
ND ND 
ND NO 
NO NO 
10 10 

Spike Recovery 

Parts Per Milion 

Job t 6986 
Sept. 11, 1987 

Mineral 
Spirits 

ND 
ND· 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
10 

lTW-5-3 2TB-4-3 

ND 
506.2 
440 

Amount in Sample 
Amount Spiked 
Amount Found 
Percent Recovery 
Spiked with 

87% 
Kerosene Standard 

NO 
506.2 
440 

87% 
Kerosene Standard 

Date Analyzed: 9-4-87 

NO - Not Detected 

Page 2 of 2 

=============~============= 
BOE-CS-0220613 
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WEST COAST ANALYTICAL SERVICE, INC. 

CLIENT: WOODWARD-CLYDE 
SAMPLE: 10TW-3-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/28/87 
LOW 
09/09/87 
VOA561 
1.0GMS 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6986V1 
SOIL 
09/09/87 
5100 

CAS f COMPOUND 
DETECTION 

COHC: UG/KG(PPB) LIMIT 
===============================================•==-=--~===--===n•==-=-=====-========== 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
107-02-8 
107-13-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
109-99-9 
75-69-4 
76-13-1 
106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
16-23-5 
108-05-4 
75-27-4 
79-34-5 
78-87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-5 
110-75-8 
75-25-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
CHLORODIBROMOMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 15. 

ND 
NO 
HD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

============~============ 

30. 
30. 
30. 
30. 
50. 
so. 
50. 
50. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 

30. 
30. 
5. 
5. 

BOE-CS-0220614 
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WEST COAST ANALYTICAL SERVICE, 

CLIENT: WOODWARD-CLYDE 
SAMPLE: 10TW-3-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/28/87 
LOW 
09/09/87 
VOA561 
1.0GMS 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6986V1 
SOIL 
09/09/87 
5100 

CAS t COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 
-==~--==================================··===·==---=-mr==-===-========== 

108-90-7 CHLOROBENZENE ND 5. 
100-41-4 ETHYLBENZENE NO 5. 
100-42-5 STYRENE ND s. 
95-47-6 TOTAL XYLENES ND 5. 
108-41-8 M-CHLOROTOLUENE NO 5. 
541-73-1 1,3-DICHLOROBENZENE ND 5. 
106-46-7 1,4-DICHLOROBENZENE ND 5. 
95-50-1 1,2-DICHLOROBENZENE ND 5. 

============~============ 
BOE-CS-0220615 
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CLIENT: 
SAMPLE: 

WEST COAST ANALYTICAL SERVICE, INC. 

WOODWARD-CLYDE 
lOTW-3-3 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPOUND NAME FRACTION CONCENTRATION 
UG/KG(PPB) 

===================================================================== 

l NONE FOUND VOA 

============~============ 
BOE-C6-0220616 
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WEST COAST ANALYTICAL SERVICE, 

CLIENT: WOODWARD-CLYDE 
SAMPLE: 10TW-4-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/28/87 
LOW 
09/09/87 
VOA561 
1.0GMS 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6986V2 
SOIL 
09/09/87 
5100 

CAS f COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 
-=============-· ==================== .: : ==·======-===========-========--= 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
107-02-8 
107-13-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
109-99-9 
75-69-4 
76-13-1 
106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
16-23-5 
108-05-4 
75-27-4 ., 
79-34-5 
78-87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-5 
110-75-8 
75-25-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1 1 2-DICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1, 3-DICHLOROPROPEl~E 
TRICHLOROETHENE 
CHLORODIBROMOMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
'!'O!l!ENF. 

NO 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

============~============ 

30. 
30. 
30. 
30. 
50. 
50. 
50. 
50. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 

30. 
30. 
5. 
5. 

BOE-CS-0220617 
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WEST COAST ANALYTICAL. SERVICE, DIC. 

C~IENT: WOODWARD-CLYDE 
SAMPLE: 10TW-4-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/28/87 
LOW 
09/09/87 
VOA561 
1.0GMS 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6986V2 
SOIL 
09/09/87 
5100 

CAS t COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 
-==:a::•==-==-=-=======-==============-=-===•==••-== =n •=•===•=• ==•mil •=• a:aaaaaaawna===•===-====-•====-·-==•==== 

108-90-7 
100-41-4 
100-42-5 
95-47-6 
108-41-8 
541-73-1 
106-46-7 
95-50-1 

CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
M-CHLOROTOLUENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

ND 5. · 
ND 5. 
ND 5. 
ND 5. 
ND 5. 
ND 5. 
ND 5. 
ND 5. 

============~============ 
BOE-CS-0220618 



~ WEST COAST ANALYTICAL SERVICE, 

f.• I .. 
1 

' 

, . 

'. 

CLIENT: WOODWARD-CLYDE 
SAMPLE: 1 OTW-4-3 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPOUND NAME FRACTION CONCENTRATION 
UG/KG(PPB) 

c==================================================================== 
1 NONE FOUND VOA 

=============~============= 
BOE-CS-0220619 
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WEST COAST ANALYTICAL SERVICE, 

CLIENT: WOODW,RD-CLYDE 
SAMPLE: 10TW-5-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/28/87 
LOW 
09/09/87 
VOA561 
1.0GMS 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6986V3 
SOIL 
09/09/87 
5100 

CAS f COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 
-===-===============-==================-===--=-==-----· ••; =:=----===~===- ==-======= 
74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64-1 
107-02-8 
107-13-1 
75-15-0 
75-35-4 
75-34-3 
156-60-5 
109-99-9 
75-69-4 
76-13-1 
106-93-4 
123-91-1 
96-12-8 
67-66-3 
107-06-2 
78-93-3 
71-55-6 
16-23-5 
108-05-4 
75-27-4 
79-34-5 
78-87-5 
10061-02-6 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-01-5 
110-75-8 
75-25-2 
119-78-6 
108-10-1 
127-18-4 
108-88-3 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
CARBON DISULFIDE 
1,1-0ICHLOROETHENE 
1,1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
TETRAHYDROFURAN 
TRICHLOROFLUOROMETHANE 
FREON-TF 
ETHYLENE DIBROMIDE 
1,4-DIOXANE 
1,2-DIBROM0-3-CHLOROPROPANE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
CHLORODIBROMOMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-0ICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 

ND 
NO 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
:.~0 

ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
NO 

13. 

============~============ 

30. 
30. 
30. 
30. 
50. 
50. 
50. 
50. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 
5. 

30. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

50. 
5. 

30. 
30. 
5. 
5. 
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WEST COAST ANALYTICAL SERVICE, IHC. 

CLIENT: WOODWARD-CLVDE 
SAMPLE: 10TW-5-3 
ANALYSIS TYPE: EPA METHOD 8240 (624) 

DATE RECEIVED: 
LEVEL: 
DATE PREPARED: 
STANDARD ID: 
SAMPLE AMOUNT: 

ORGANICS ANALYSIS DATA RESULTS 

08/28/87 
LOW 
09/09/87 
VOA561 
1.0GMS 

GCMS FILENAME: 
MATRIX: 
DATE ANALYZED: 
INSTRUMENT ID: 

6986V3 
SOIL 
09/09/87 
5100 

CAS f COMPOUND 
DETECTION 

CONC: UG/KG(PPB) LIMIT 
lll:'r==-=·==- =•==:=:====================-================·== • 

108-90-7 
100-41-4 
100-42-5 
95-47-6 
108-41-8 
541-73-1 
106-46-7 
95-50-1 

CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
M-CHLOROTOLUENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 

NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 

============~============ 

= ==·= -== 
5. 
5. 
5. 
s. 
5. 
5. 
5. 
5. 
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Data Report'ng Qualifiers 

Value - If the result is a value greater than or equal to the 
Detection Limit (DL), the value is reported. 

ND - Indicates that the compound was analyzed for but not 

TR 

detected. The minimum DL for the sample with the ND 
is reported based on necessary concentration 
or dilution actions. 

- Indicates an estimated value. This flag is used when 
the mass spectral data indicates the presence of a 
compound that meets the identification criteria but 
the result i·s less than the specified DL but greater 
than zero. 

============~============ 
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~~ September 11, . 1987 

r· 
r~ 
L 

WOODWARD-CLYDE 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Allistair Callendar 

JOB NOb~;/ 
LABORATORY REPORT 

Samples Received: Nine (9) soil samples 
Date Received: 9-1-87 
Released for Analysis: 9-4-87 

WEST COAST 
ANALYTICAL 
SERVICE, INC. 
ANALYTICAL CHE~:-: 

Purchase Order No: Proj: 8741863C-1000/Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed 

Five soils 

Sample No. Gasoline 

3TW-3-3 ND 
3TW-4-3 ND 
3TW-5-3 ND 
4TW-1-3 ND 
4TW-2-3 42 
Detection 
Limit 10 

NO - Not Detected 

Analysis 

Fuel Hydrocarbons by 
modified EPA 8015 

TABLE I 

Parts Per Million 

Diesel Fuel Kerosene 

NO NO 
ND ND 
ND ND 
ND ND 
ND ND 

10 10 

Results 

Table I 

Mineral Spirits 

ND 
ND 
ND 
ND 
ND 

10 

Date Analyzed: 9-10-87 Page 1 of 1 

t~~ 
ames Bonde 
nior Chemist 

• Northington, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 
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' 

I . 
• ~~ 

r:. 
! 
\ 

L. 

~r··· ~-

1 

{ . 

I 
I 

september 9, 1987 

WOODWARD-CLYDE 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Callendar 

JOB NO. 

LABORATORY REPORT 

Samples Received: Twenty-six (26) soil samples 
Date Received: 8-25-87 
Released for Analysis: 8-31-87 

WEST COAST 
ANALYTICAL 
SERVICE, INC. 
ANALYTICAL CHH:!. 

Purchase Order No: Proj: 8741863C-1000/Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed Analysis Results 

Twelve soils Fuel Hydrocarbons by 
modified EPA 8015 Table I 

t..('v'"'-" 

James 
~Senior ......... 

lfZ_i 
ro;d; 
Chemist 

Page 1 of 2 

. Northington, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 
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Woodward-Clyde 
Mr. Allistair Callendar 

Sample No. Gasoline 

llTB-3-3 ND 
llTB-4-3 ND 
llTB-5-3 ND 
11TW-3-3 ND 
llTW-4-3 ND 
llTW-5-3 ND 
12TB-3-3 NO 
12TB-4-3 NO 
12TB-5-3 NO 
12TW-3-3 NO 
12TW-4-3 NO 
12TW-5-3 NO 
Detection 
Limit 10 

NO - Not Detected 

Date Analyzed: 9-3-87 

LABORATORY REPORT 

TABLE I 

Parts Per Million 

Diesel Fuel Kerosene 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

10 10 

Job f 6936 
Sept.9, 1987 

Mineral Spirits 

ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

10 

Page 2 of 2 

=============~============= 
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September t, 1987 

WOODWARD-CLYDE 
203 N. Golden Circle Drive 
Santa Ana, CA 92705 

Attn: Allistair Callendar 

JOB NO. ~ 

LABORATORY REPORT 

;r_· 

Samples Received: Twenty (20) soil samples 
Date Received: 8-27-87 
Released for Analysis: 8-31-87 

WEST COAST 
ANALYTICAL 
SERVICE. INC. 
ANALYTICAL CHEMi~. '· 

Purchase Order No: Proj: 8741863C-1000/Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed Analysis Results 

Ten soils Fuel Hydrocarbons by 
modified EPA 8015 Table I 

r1rr.~s6f 
'--Senior Chemist 

Page 1 of 2 

. Northington, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 

BOE-C6-0220626 
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Woodward-Clyde 
Mr. Allistair Callendar 

Sample NQ. Ga§Qline 

1TB-3-4 ND 
1TB-4-3 ND 
1TB-5-3 NO 
1TB-6-3 NO 
3TB-3-3 ND 
3TB-4-3 ND 
3TB-5-3 NO 
4TB-3-3 NO 
4TB-5-3 NO 
4TB-7-3 NO 
Detection 

Limit 10 

ND - Not Detected 

Date Analyzed: 9-5-87 

LABORATORY REPORT 

TABLE I 

f~r:ti f~r MilliQD 

Diesel Fuel Kerosene 

ND ND 
ND ND 
ND ND 
NO ND 
NO ND 
ND ND 
ND ND 
NO NO 
NO NO 
NO NO 

10 10 

Job t 6966 
Sept.9, 1987 

Mineral Spirits 

ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 

10 

Page 2 of 2 

=============~============= 
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September 3, 1987 

WOODWARD-CLYDE 
203 N. Golden Circle Drive 
Sanata Ana, CA 92705 

Attn: Allistair Callendar 

JOB NO.c£ 

LABORATORY REPORT 

Samples Received: Thirty (30) soil samples 
Date Received: 8-26-87 
Released for Analysis: 8-31-87 
Purchase Order No: Pro:41863C/Douglas Aircraft 

The samples were analyzed as follows: 

Samples Analyzed Analysis 

Nine soils Fuel Hydrocarbons by 
modified EPA 8015 

Six soils pH by EPA 9040 

Six soils Conductivity. 

WEST COAST 
ANALYTICAL 
SERVICE, INC. 
ANAL YTICA: CHEY. 

Results 

Table I 

Table II 

Table III 

Page 1 of 3 

/,/ /' 
cz -._ 1!:- . ,__% 

, ames; Bonde 
\~enior Chemist 

D.J. Northington, Ph.D. 
Technical Director 

9840 Alburtis Avenue • Santa Fe Springs, California 90670 • 213/948-2225 
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Woodward-Clyde 
Mr. Allistair callendar 

Sample No. Gasoline 

38TBN-3-3 ND 
38TBN-4-3 NO 
38TBN-5-3 NO 
38TBN-6-3 NO 
38TBS-3-3 NO 
38TBS-4-3 NO 
38TBS-6-3 NO 
38TS-S-l NO 
38TS-E-l NO 
Detection Limit 10 

Date Analyzed: 9-2-87 

NO - Not Detected 
TR - Trace 

Sample No. 

9TB-3-3 
9TB-4-3 
9TB-5-3 
26TB-3-3 
26TB-4-3 
26TB-5-3 

Date Analyzed: 9-1-87 

LABORATORY REPORT 

TABLE I 

Parts Per Million 

Diesel 
~ Kerosene 

ND ND 
NO NO 
NO NO 
NO ND 
NO NO 
NO NO -

NO NO 
NO NO 
NO NO 
10 10 

TABLE II 

pH <units) 

8.2 
8.3 
7.9 
8.2 
8.6 
7.9 

Job t 6955 
Sept. 2, 1987 

Mineral Cu-Czs 
Spirits Hydrocarbons 

ND ND 
NO NO 
NO NO 
NO ND 
NO NO 
NO NO 
NO NO 
NO TR<lOO 
NO NO 
10 100 

Page 2 of 3 

============~============ 
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This RFP is divided into eight sections as follows 

Section 1 
Section ;~ 

Section 3 
:3ecti on 4 
Section 5 
Section 6 
Section 7 
Section 8 
Section 9 

beneral Information 
Background to the Statement of work 
Statement of Work 
Applicable Codes and Standards 
Contractor Supplied Materials 
Execution of Work 
Health and Safety Requirements 
Proposal Format and Contents 
Evaluation and Selection Criteria 

t>.Jr· it ten t=·r .. opos.:~l 
Contr··act (:i~'lar·ded 

Questions regarding this RFP should be directed to Daniel Palacios 
at <213) 533-5716. 

Proposals are considered confidential and must be stamped 
"r:":Jttorney Client Friveledged". One original and two copies of your

proposal must be recieved in a single sealed package to the DAC 
Service Contracts Office by the due date specified above. 

Until finalized per DAC review, all reports should be clearly 
marked "DRAFT''. Further all reports are considered confidential 
and must. be sL:unped "Attorney Client Pr·iveleged". The original and 
one copy of all reports shall be delivered to DAC at: 

DOUGLAS AIRCRAFT COMPANY 
19503 So. Normandie Ave. 
Torrance, CA 90502 
Attn : Daniel Palacios 

i-·1a.i l Code C6-71 

BOE-CS-0220630 



~ ... ~'"~"' ~-~"t.P ,.,, 
"' ~:,". •'-111:):"-h~~ are si ;-; (6) underground storage tanks located at 

Torrance Facility \C61 Douglas Aircraft Company (DAC>, 
require removal (See Fig 1). Four 
a capacity of 5000 gallons and 
solvent products. Tank 9T has a 

formerly usedto store acid waste 

tanks, Tank 15 through 18~ each have 
three are currently used to store 
capacity of 3000 gallons and was 
but has since been taken out of 

·ser·· ... /i ceu Tank 
beinq used 
operation. 

10T has a capacity of 10,000 gallons and is currently 
to store alkaline condensate from a steam cleaning 

In 1988 all six underground storage tanks and their 
piping tested tight. associ ai::ed 

Soil investigations have been conducted in the vicinity of all six 
tanks. Soil samples from borings _________________________ and more 
recent borings _______________________ show elevated ova results (See 

Fig. 1>. The analytical results along with the OVA readings for these 
soil samples also indicated the presence of volatile organic compounds 
in the soil. The compounds detected in the soil and their 
concentrations are summarized in table 1. 

This RFP provides standards far the removal and disposal of 
underground storage tanks at: 

DOUGLAS AIRCRAFT COMPANY 
Torrance Facility <C6) 
19503 So. Normandie Ave. 
Torrance, CA 90502 

It also cover"S pumping and disposal of a.ny r-esidua.l hazar·dnus 
substances which may be contained in the tanks. 

Based on the background information provided, contractor shall 
determine whether tanks 15, 16, 17, and 18T can be removed without 
releasing organic vapors to the atmosphere which may impact the health 
and safety of unprotected contract worker~ and DAC employees working in 
the vicinity. 

Based upon this preliminary determination, contractor shall 
recommend and provide justification for one of the two following 
c:c)ur·-ses of action: ~c~ 

P(:tl 0 ~ I 0 cR.,..,~('(. IIAL-

A- Installation and operation of a soil vapor grt"~:Ctiont>~~~:~~,vpi'E"'o} 
(VES) or other applicable method for reducing the soil VOC (volitile ~ 
organic carbon) concentration immediately surrounding the~-
levE~l appr-opriate for- tank e~-:cava-tion and removal.~------

B- Immediate removal of tanks without the need for preliminary 
soil cleanup. Please refer to Section 3.3 Tank Removal (Alternative 2) 
if this course of action is recommended. 

BOE-CS-0220631 



Excavation of underground storage tanks 9T and 10T is not expected 
to require VES and will be handled according to Alternative 2 unless 
contractors evaluation recommends otherwise. 

Any 
documented 
evaluation, 

recommended course of action other than A or B above will be 
by contractor and will include details of method of 

regulatory authority cited, and final conclusions reached. 

If coLu--se of 
following tasks: 

action A is selected, contractor shall perform the 

3.2.1 Prepare a Health and Safety Plan. 
3.2.2 Prepare a work plan for further soil investigation if needed, 

U!Ad pr·a"i QQ t-Qr·ouUIHi?Fidat j nus. 
3.2.3 Prepare a work plan for installing a Vapor Extraction 

System or other appropriate technology. 
3.2.4 Participate in negotiation with applicible regulatory 

agencies to define "cleanup level" pt-iat·· to tank removal. 
:::::.2.5 Ins·tallA'¢Jtf~'E:ctt-action System or other· applicable 

technology <Uiil1 ~aLp ~ to meet defined cleanup level. 
3.2.6 Provide status reports on the installation and operation 

of the above system and the projected cleanup schedule 
upon request. See below far detailed requirements. 

3.2.7 Prepare a draft and final report on the the entire soil 
cleanup program once acceptable cleanup level has been 
reached. This shall include but not be limited to : 

A- Weekly concentration levels in extracted air stream 
or other weekly method of quantifying the level of cleanup 
achieved. 

B- Weekly record of utilities and chemicals used. 
C- Weekly record of hazardous waste generated. 
D- Weekly record of hazardous waste transported off of 

DAC property. 
E- Summary of final results, recommendations for further 

action, and disposition of all vapor extraction equipment 
and associated debris. 

If it is determined that VES or other methods of soil/vaopr 
extraction are not needed proior to underground storage tank removal, 
and /or upon completion of Alternative 1, contractor shall perform the 
following tasks: 

3.3.1 Prepare a Health and Safety Plan. 
3.3.2 Whith DAC approval, contact all appropriate regulatory 

agencies and obtain all necessary permits for 
groundbreaking, excavation, tank removal, tank disposal, 
backfilling, and repaving and all othet- activities 
associated with underground tank removal of tanks 9T 
10T, 15T, 16T, 17T, and 18T. 

BOE-CS-0220632 
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Water 

CINnlnt Sllb 

£ 
10TB 

0 10 20 

SCALE, feet 

October 1987 

Project: DOUGLAS AIRCRAFT CO. 

Project No. 8741863C-PHASE Ill 

Asphalt 

ZONE 2 
R.P. 1 

10TW 

Concrete 
Slab 

Bottle 
House 

Above-G,_nd liquid 
Oxygen 1nd Arp T .nks 

NOTES: 

1. Underground utilities (water and sewer) supplied 
by Douglas Aircraft. Utilities are shown only 
within approximately 30 feet of the tank/sump. 

2. The surface material over tanks 9 and 10 
is concrete with asphalt surrounding. 

3. No restrictions other than those shown. 

BORING AND WELL LOCATION MAP 
FOR TANKS 9T AND 10T 

Fig. 
C6-3 

WOODWARD-CLYDE CONSULTANTS 
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3.3.3 Triple rinse the interior of the tanks where such 
cleaning is consistent with the final disposition of the 
tanks and dispose of the rinsate in an environmentally 
acceptable manner, submitting full documentation to DAC. 

3.3.4 Excavate and remove all six tanks and their associated 
piping as part of a scheduled program submitted in writing 
to, and approved by DAC. This scheduled program shall 
include but not be limited to : 

A- Estimated date of removal of each individual tank. 
B- Estimated quantity of soil to be removed. 
C- Final anticipated disposition of soil and tank. 
D- Not to exceed amount for labor, material and 

disposal costs associated with excavation, removal 
and backfill. 

Perform verification check of each excavated pit to verify 
that the remaining contamination in the soil does not 
exceed acceptable cleanup levels. 

3.3.6 Backfill and compact to 90% with clean soil. 
3.3.7 Repave work areas to original condition. 
3.3.8 Dispose of any excavated contaminated soil, tanks, piping 

and associated debris in an environmentally safe manner~ 
'1t!5> 6 :A Vk pt-R.. DA- c s PI?. E ,..4PI',Q.O 1/.4 L"' 

3.3.9 Prepare a final report on tank removal including, but not 
limited to final closure report for each tank, final 
disposition of soil and tanks. and detailed explaination of 
una;1tic:ipated problems which ~ere encourl(tered during the 
e:-: cavat ion. 
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_.;Catch Buin 

~IW 
~ ZONE 2 

BLDG. 1 

BLDG.36 

Asphalt 

-------

I ,... ... _z l5 
' 

0 10 20 

SCALE, feet 

October 1987 

Project: DOUGLAS AIRCRAFT CO. 

Project No. 8741863C·PHASE Ill 

R.P. 14 

NOTES: 

1. Underground utilities (water and sewer) supplied 
by Douglas Aircraft. Utilities are shown only 
within approximately 30 feet of the tank/sump. 

2. The surface material over the tanks is concrete 
with asphalt surrounding. 

3. No restrictions other than those shown. 

BORING AND WELL LOCATION MAP 
FOR TANKS 15T TO 18T 

Fig. 
C6-5 

WOODWARD-CLYDE CONSULTANTS 
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SECTION 1 - GENERAL INFORMATION 

A. Or-gcH}ization of F~equest for- _Pr-oposal <RFP) 

r, 
.0. 

This RFP is divided into nine sections as follows 

Section 1 
Section 2 
S<:?cti on 3 
Section 4 
Section c:" 

~· 
Section 6 
Section 7 
Section 8 
Section 9 

Gener-al Infor-mation 
Backgr-ound To The Statement of Wor-k 
Statement of Wor-k 
Applicable Codes and Standar-ds 
Contr-actor- Supplied Mater-ials 
Execution of Wor-k 
Health and Safety Requir-ements 
Pr-oposal For-mat and Contents 
Evaluation and Selection Cr-iter-ia 

frooosed Schedule 1& y . &;,e, wP.L ¥- SP{!CIF 

RFF' Mailed Out~::"' 

Wr-itten Pr-oposal Due 
Contract Awar-ded 

Questions r-egar-ding 
(714) 229 - 316:t. 

this RFP should be dir-ected Ith -.L. 
<::\ \_ 

Proposals ar-e consider-ed confidential and must be stamped ''Attorney 

Client Privileged''. One original and two copies of your proposal must 

be delivered in a single sealed package to service contracts by the 

·:;pt:::?CiRfied d~3te= 

Until finalized per DAC review, all r-epor-ts should be clearly marked 

'
1 J)F~{::IFT l! ~ F'Ltr- t.I-·, er-· ~ a.ll d ,.- Ct f t·. , .. - f.7!J:' rJr- t ~==- .:.:tt'- e c C)n ~:~. :L d e1·- E:d c c:,i-: ·f :~. d r:.·n t~ j_ a1 .:-:i.n d 

rr,u. ·3l: b 1:':"1 ~:; t Etinp (;:~d '' (~t t·. c~r- n t::.·y· C: 1 i f.:?n t F·r- :L \/ i 1 E't:.J e,j '' , Tt-~ t7! C)J""- i ~~ j_ i-i .:::-t:L .:::~n ci cJn,~::J 

copy of all r-epor-ts shall be deliver-ed to DAC at : 

DOUGLAS AIRCRAFT COMPANY 
10833 Valley View Blvd 

Cypr-ess, CA 90630 
Attn : Bor-amy Ith 

SECTION 2 - BACKGROUND TO THE STATEMENT OF WORK 

In the subject ar-ea of this RFP, ar-e six (6) 5,000 gallon undergr-ound 

stor-age tanks located at the Douglas Air-cr-aft Company CDAC>, Long 

Beach Facility (Cl>, <See Fig. 1). Tank 1T thr-ough 4T contains solvent 

products and ar-e curr-ently in use. In 1986, all six undr-gr-ound storage 

tanks and their- associated piping tested tight except tank 6T. The 

BOE-C6-0220636 



gravity flow inlet pipe from building 10 and the riser pipe 
associated with tank 6T failed the integrity test. The suspected leak 
sources were repaired and the tank system tested tight in June 1987. 

Tank 5T and 6T formerly stored wastewater containing solvents, oil, 
and jet fuel. Tank 6T has since been taken out of service and both 
tanks (5T & 6T) must now be scheduled for removal. 

Soil investigations have been conducted in the vicinity of tanks 1T~ 

6T. Soil samples from borings 6T-B1, 6T-B2, and recent borings 81, 
82, and B3 had elevated OVA results (See Fig. 1). The analytical 
results along with the OVA readings for these soil samples indicated 
the presence of volatile organic compounds in the soil. The compounds 
detected in the soil and their concentrations are summarized in 
Table 1. 

SECTION 3 - STATEMENT OF WORK 

This RFP provides standards for the removal and disposal of 
underground storage tanks at ~ 

DOUGLAS AIRCRAFT COMPANY 
Long Beach Facility (Cl) 

3855 Lakewood Blvd 
Long Beach, CA 90846 

It also covers pumping and disposal of any residual hazardous 
substances which may be contained in the tanks. 

Based on the background information provided, contractor shall 
determine whether tanks ST & 6T can be removed with minimal health 
and safety protection required for contractors and DAC employees. 

Based on the preliminary determination, contractor shall recommend 
and provide justification for one of the two following courses of 

Etc:tion 
A) Install and operate a soil vapor extraction system CVESl or 

other applicable method for reducing the VOC concentration 

~=:~~:~~ir~;~~~h\-o t~;t!·~_:~~(~ ~o ~~e~~~~~!t'~opi·-iate .. ror- ~-~'~!.: . 

B> Immediate removal of tanks without the need for prelimina~y 
s-oil c:le<::tnup. Refer to Section 3.3 Tank _Removal <Alt.et-nati\le 
2) if this course of action is recommended~ 

If VES or other applicable methods are needed, contractor shall 
perform the work as follows : 
3.2.1 Prepare a Health and Safety Plan 
3.2.2 Prepare a work plan for further soil investigation if needed 
3.2.3 Prepare a work plan for installing and operating a Vapor 

Extraction System or other applicable methods 

BOE-CS-0220637 
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B-3 

BLDG. 10 

SWCC·1 (61·83) 

-1 

ANECHOIC 
CHAMBER 

0 

' \ 
\ 

30 --

' I 
I 
I 

60 ---.... ...,_ __ RAMP DOWN ,liT 

LEGEND 

6 T • B 1 • Boring location 

WCC-1 m ObserVItion well 

3 T - Tank number and location 

Project: DOUGLAS AIRCRAFT CO. 

NOTES: 
1. Utilities shown only within approx. 30 feet of unk. 

2. Surfaci is asphalt. 

3. Piping from tailka 1T \0 6T runa from w.st end of 
tanka into machinery anc:toaurt, then directly into 
Buildint 10. 
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6T. 54T AND 55T 1 'rojtet No. 418630 
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TABLE 1: SOIL ANALYTICAL RESULTS 

SAMPLE DEPTH TPH I OVA 

NO. <Fn (PpM) 

6T-B1·2-3 10 29/10 

(3/10/87) 20 NA/1000 + 

30 24/1000 + 
40 NA/1000 + 

50 NA/220 

6T-B2-3-3 15 26/700 

(3/10/87) 20 46/1000 + 

30 NA /1000 + 

B-1 24 /1000+ 

(6/09/89) 30 /1000 + 

35 /1000 + 

39 /1000 + 
42.5 . /1000 + 

45 /1000 + 

B-2 20 /650+ 
(6/12/89) 24 /1000 + 

34 /1000 + 
44 11000 + 
49 /1000 + 

B-3 14 /1000 + 

(6/13/59) 24 /1000 + 

34 /1000 + 

44 /1000 + . 
46 11000 + 

49 /1000 + 
------

NOTE: Analyzed by EPA 8015 and 8240 
NA = Not Analyzed 

MeCI . 1,1,1-TCA TCE 

(PPM) (PPM) (PPM) 

0.170 

3.1 0.57 

89.0 0.013 

3.9 0.068 

' 

3.7 0.013 0.017 

6.6 

0.19 0.019 0.003 

2.9 

2.7 

130.0 1.400 

97.0 0.420 

0.5 
18.0 0.800 

15.0 

56.0 
290.0 

36.0 
0.9 

320.0 160.0 

120.0 

5,300.0 3,600.0 

200.0 9.2 

BLANK SPACE= Not detected 

MeCI = Methylene Chloride 

ACETONE 1,1-DCE 1,1-DCA BENZENE TOLUENE 

(PPM) (PPM) 

16.0 0.017 

\ 

25.0 
20.0 

•. 

9.1 150.0 

1,1,1-TCA = 1,1,1-TrlchlorOethane 

TCE = Trichloroethylene 

(PPM)· 

0.05 

(PPM) (PPM) 

0.020 

0.001 0.006 
0.020 

0.010 

0.020 

130.0 
0.002 

1,1-DCE = 1,1-Dichloroethene 

1,1-DCA = 1,1-Dichloroethane 
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3 .. 2.6 

3.2.7 

Participate in negotiation with applicable regulatory agency 

tel de-fin<:' acceptable "cleanup level" prior to tank 1rernovc:~l, 

if necessa1ry. 
Install and operate Vapor Extraction System or other 

applicable methods 
Provide status report on VES or other methods used on basis 

agreed to in the work plan Cat least one interim and one 

final) 
Prepare a dt-af t and final rep ot-t on VES once ".:::..cceptab 1 e 

level" has been achieved 

If it is determined that VES or other methods are not needed prior to 

tank removal, and/or upon completion of Alternative 1, contractor 

shall perform the tank removal tasks as follow 

"":!" ~ -=!' 
·-· u ._1 p ._, 

3 .. 3:¥5 

3.3.6 
3.3 .. 7 

Prepare a Health and Safety Plan 
Prepare a work plan for tank removal for submittal and 

approval from regulatory agencies. 
Obtain all necessary permits 
Triple rinse and dispose of rinsate 
Excavate and remove both tanks CST & 6T) and their associated 

pip.ing. 
Backfill and compact to 90% with clean dirt 
Repave work area to its original condition 
Dispose of any contaminated soil removed 
Prepare a final report on tank removal 

SECTION 4 - APPLICABLE CODES AND STANDARDS 

4.1 All work must be performed in accordance with accepted Federal! State 

and Local standards. 

4.2 All work must be conducted 1n a sate manner in accordance with OSHA 

guidelines and contractor safety guidelines. 

4.3 Contractor shall obtain all permits and pay all fees necessary for 

tank removal from appropriate agencies. 

SECTION 5 - CONTRACTOR SUPPLIED MATERIALS 

Contractor shall supply all necessary equipment, safety equipment, 

and materials for removal and disposal of underground storage tanks 

and associated piping including but not limited to backhoe, crane, 

dump truck, vacuum truck, dry ice, protective clothing and clean fill 

dirt . 
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SECTION 6 - EXECUTION OF WORK 

6.1 Contractor Responsibilit~ 

6. 1. 1 

6. 1. 2 

6. 1. 3 

6. L4 

Contractor shall be responsible for obtaining all necessary 

approvals and/or required permits from the applicable 

agencies in a timely manner. 

Contractor shall be responsible for providing all 

supervision, labor, equipment, and environmental protection 

to remove and dispose of underground tanks. 

Contractor shall be responsible for the diposal of rinsate, 

tanks, and associated piping at DAC's pre-approved disposal 

facilities. 

Contractor shall be responsible for backfilling of excavated 

areas and restoration of pavement created by tank removal. 

6.2 DAC Responsibility 

6. 2. 1 

I ·-~ ,_, 
0 n L • -<~ 

6.2.3 

DAC shall supply available drawings to facilitate the proper 

removal of underground storage tanks 5T & 6T. 

DAC is responsible for providing access to the tanks' 

locat::i.on. 

DAC is responsible for shutting down all air, water and 

electrical utilities, as determined to be appropriate . 

DAC shall provide a disposal facility location for the 

disposal of rinsate, tanks, and associated piping and/or 

potential residual products. 

SECTION 7 - HEALTH & SAFETY REQUIREMENTS 

7.1 Contractor shall follow OSHA work codes and contracting company 

safety standards. 

7.2 Contractor shall submit their Health & Safety manual to DAC's 

Occupational Health & Safety Dept. prior to tank removal at : 

Occupational Health & Safety Dept. P52 
Douglas Aircraft Company 

3855 Lake,,.mod Blvd. (MC ~ 9-19) 
Long Beach, CA 90846 

7.3 Contractor shall provide all personal protective equipment required 

to protect their employees during tank removal and closing off the 

work area to prevent DAC"s employees from gaining access. 
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SECTION 8 - PROPOSAL FORMAT AND CONTENTS 

8.1 Table qf Contents 

Give the types and dollar amounts of liability insurance coverage you 

would provide and any limits or qualifications on such coverage. Name 

of individuals DAC should contact for further information. 

8.3 Persnnnel Qualifications 

Provide a brief biographical sketch of all key personnel who will be 

utilized for DAC"s tank removal and possible soil investigation. The 

sketch shall include education, background, experience on similar 

projects and any other pertinent information. 

8.4 Technical Approach 

8. 4. 1 

8 .. -~l,. 4 

Give your company's qualifications and experience with 

respect to tank re~oval and soil investigation. When 

profiling past client projects, list a maximum of three of 

your most pertinent projects. 

Contractor shall describe in detail the technical approach tc 

each of DAC"s two Alternative tank removal programs described 

in Section 3. Provide recommendations as to the location and 

depth of additional soil borings if needed alonq with VES 

r- f.:? I= C!!TifOE?l! C! ,·:':!. t i C!n ~-:: 

Contractor should emphasize any recommenoeo deviations which 

you may have from DAC"s approach. 

Describe any work orooosed to be subcontracted by task. 

Proposal costs shall be given accordingly : 

8,5,.1 

8.5.2 

8.5.3 

For the different professional levels performing the work, 

give the fully burdened hourly rates. Finally, provide a 

description of each professional level. 

Give the fully burdened hourly rates for secretaries, 

typists, drafters, et.al. who will be billing their time to 

th(·?. contt-act. 

Alternative 1 <If determined to be necessary) 

a) Give cost for preparing Health & Safety plan and work plans 

as described in Subsections 3.2.1, 3.2.2, and 3.2.3. 

b) Give cost for installing VES or other applicable methods as 

described in Subsection 3.2.5. 

c) Give cost for periodic and final reports as described in 

Subsection 3.2.6 and 3.2.7. 
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8.5.4 Alternative 2 

a) Cost for preparing Health & Safety plan. 

b) Cost of triple rinsing and disposal of rinsate. 

c) Cost of tank removal (5 & 6T). 

d) Cost of backfilling and compaction with clean dirt. 

e) Cost of repaving excavated area to its original condition. 

f) Cost for disposal of contaminated soil. 

8.6 Schedule 

Upon determination of the Alternatives to be implement, provide 

a task by task schedule in a graphic format .• 

SECTION 9 - EVALUATION AND SELECTION CRITERIA 

The emphasis of DAC"s proposal evaluation will be on the following 

subsections which are described below ~ 

9.2.1 

~-::; .. 2., 3 

a) Administration I Personnel Qualifications 

b) Technical Approach 
c) Proposal Costs 

DAC"s selection committee will meet to discuss eacn proposal. 

All proposers will be notified. 

After selection of a contractor, the contract will be 

executed on a standard McDonnell Douglas Corporation -

Douglas Aircraft Company contract. 
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SECTION 1 - GENERAL INFORMATION 

A. Orqanization o_f Request for Proposal <RFP) 

This RFP is divided into eight sections as follows 

Section 1 : General Information 
Section 2 Background To The Statement of Work 
Section 3 Statement of l•Jor k 
Section 4 Applicable Codes and Standards 
Section 5 Contractor Supplied Materials 
Section 6 E:<ecuti on of Work 
Section 7 Health and Safety Requirements 
Section 8 . Proposal Format and Contents . 
Section 9 . Evaluation and Selection Criteria . 

B. Proposed Schedule 

RFP Mailed Out 
Written Proposal Due 
Contract Awarded 

C. Questions Regarding This RFP 

Questions regarding this RFP should be directed to Boramy Ith at 
(714) 229 - 3161. 

D. Proposal Delivery 

Proposals are considered confidential and must be stamped ''Attorney 
Client Priviledged''. One original and two copies of your proposal must 

bereceived in a single sealed package to service contracts by the 
specified date. 

E. Draft and Final Reports 

Until finalized per DAC review, all reports should be clearly marked 
"DRAFT 11

• Fw-·ther, all reports ar considered confidential and must be 

stamped 11 Attorney Client Pt- i vi 1 edged". The original and one copy of 

all reports shall be delivered to DAC at : 

DOUGLAS AIRCRAFT COMPANY 
10833 Valley View Blvd 

Cypress, CA 90630 
Attn : Boramy Ith 

SECTION 2 - BACKGROUND TO THE STATEMENT OF WORK 

There are six <6> 5,000 gallon underground storage tanks located at 

the Douglas Aircraft Company <DAC>, Long Beach Facility CC1) 
(See Fig. 1>. Tank 1 through 4T contains solvent products and are 
currently in use. In 1986, all six undrground storage tanks and its 

associated pipings tested tight accept tank 6T. The gravity flow inlet 
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pipe and the riser pipe associated with tank 6T failed the integrity 
test. The suspected leak sources were repaired and the tank system 
tested tight in June 1987. 

Tank 5 and 6T formerly ~)4" storejwastewater containing solvents, 
oil, and jet fuel. Bath tanks <5T & 6T) have since been taken out of 
service and must now be scheduled for removal. 

Sail investigations have been conducted in the vicinity of tank 6T. 
Soil samples from borings 6T-B1, 6T-B2, and recent borings Bl, B2, 
and B3 had elevated OVA results <See Fig. 1). The analytical results 
along with the OVA readings for these sail samples also indicated the 
presence of volatile organic compounds in the sail. The compounds 
detected in the soil and their concentrations are summarized in 
Table 1. 

SECTION 3 - STATEMENT OF WORK 

3.1 Scope 

This RFP provides standards for the removal and disposal of 
underground storage tanks at : 

DOUGLAS AIRCRAFT COMPANY 
Lang Beach Facility <Cl) 

3855 Lakewood Blvd 
Long Beach, CA 90846 

It also covers pumping and disposal of any residual hazardous 
substances which may contained in the tanks. 

3.2 Tank Removal <Alternative 1) 

Based on the background information provided, contractor shall 
determine whether tanks 5_& 6T can be removed with minimal health and 
safety protection required for contractors and DAC employees. Based 
on the determination made, contractors shall p~ovide reasons as to 
why or why not a vapor extration system <VES) or other applicable 
methods are needed to lower the VOC concentration prior to tank 
removal. If VES or ather applicable methods are needed, contractor 
shall perform the work as fallows : 

3.2.1 
"T ? .., ...... -. ...:... 
7 ~ 7 
· .. .=:. L •... .:: 

3.2.4 

3.2.5 
3.2.6 

3.2.7 

Prepare a Health and Safety Plan 
Prepare a work plan for further soil investigation if needed 
and provide recommendations. 
Prepare a work plan for installing a Vapor Extraction System. 
Participate in negotiation with applicable regulatory agency 
to define acceptable "cleanup level" prior to tank removal. 
Install Vapor Extraction System or other applicable methods • 
Provide status report on VES or ather methods used upon 
request. 
Prepare a draft and final report on VES once "acceptable 
level" has been acheived. 
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3.3 Tank Removal (Alternative 2) 

If it is determined that VES or other methods are not needed prior to 

tank removal, and/or upon completion of Alternative 1, contractor 

shall perform the tank removal tasks as follow 

3.3.1 

3.3.3 
3.3.4 

3.3.5 
3.3.6 
3.3.7 
3.3.8 

Prepare a Health and Safety Plan 
Obtain all necessary permits. 
Triple rinse and dispose of rinsate <5T & 6T). 

Excavate and remove both tanks (5T & 6T) and its associated 

pipings. 
Backfill and compact to 90% with clean dirt. 

Repave work area to its original condition. 
Dispose of any contaminated soil removed. 

Prepare a final report on tank removal. 

SECT I ON 4 - APPL I CA.BLE CODES AND STANDARDS 

4.1 All work must be performed in accordance with accepted Federal, State 

and Local standards. 

4.2 All work must be conducted in a safe manner in accordance with OSHA 

guidelines and contractor safety guidelines. 

4.3 Contractor shall obtain all permits and pay all fees necessary for 

tank removal from appropriate agencies. 

SECTION 5 - CONTRACTOR SUPPLIED MATERIALS 

Contractor shall supply all necessary equipment, safety equipment, 

and materials for removal and disposal of underground storage tanks 

and associated piping inclLtding but- not limited to backhoe, 

crane, dump truck, vaccumm truck, dry ice, protective clothings . 

SECTION 6 ....., EXECUTION OF WORK 

6.1 Contra_ctor Responsibility 

6. 1. 1 

6. 1. 2 

6.1.3 

Contractor shall be responsible for obtaining all necessary 

approvals and/or required permits from the applicable 

agencies in a timely manners. 

Contractor shall be responsible for providing all 

supervision, labor, equipment, and environmental protection 

to remove and dispose of underground tanks. 

Contractor shall be responsible for conducting all soil tests 

and providing complete results of all analyses for DAC files 
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6. 1. 4 

and reporting requirements. 

Contractor shall be responsible for backfilling of excavated 
areas and restoration of pavement created by tank removal. 

6.2 DAC Responsibility 

6.2.1 

6.2.2 

6.2.3 

DAC shall supply available drawings to facilitate the proper 
removal of underground storage tanks 5 & 6T. 

DAC is r·esponsible for providing access to the tanks' 
location. 

DAC is responsible for shuting down all air, water and 
electrical utilities, as determined appropriate by DAC. 

SECTION 7- HEALTH &SAFETY REQUIREMENTS 

7.1 Contractor shall follow OSHA work codes .and contracting company 
safety standards. 

7.2 Contractor shall submit their Health & Safety manual to DAC's 
Occupational Health & Safety Dept. prior to tank removal at : 

Occupational Health & Safety Dept. P52 
Douglas Aircraft Company 

7.3 Contractor shall provide all personal protective equipment required 
to protect their employees during tank removal. 

SECTION 8 - PROPOSAL FORMAT AND CONTENTS 

8.1 Table of Content~ 

8.2 Administrative Information 

Give the types and dollar amounts of liability insurance coverage you 
would provide and any limits or qualifications on such coverage. Name 
of individuals DAC should contact for further information. 

8.3 Personnel Qualificatidns 

Provide a biographical resume of all key personnel who will be 
utilized for DAC's tank removal and possible soil investigation. The 
sketch shall include education, background, and experience on similar 
projects, and any other pertinent information. 

8.4 Technical Approach 

8.4.1 Contractor shall describe in detail the technical approach to 
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each of DAC's two Alternative tank removal programs described 
in Section 3. 

8.4.2 Contractor should emphasiz~ anr; recommended deviations~ 
~l!!tnffHHI' hilva from DAC's ~~p~~c1'1I? 

8.4.3 Give your company's qualifications and experience with 
respect to tank removal and soil investigation. When 
profiling past client projects, list a maximum of three of 
your most pertinent projects. · 

8.5 Proposal Costs 
NIT"' TO 11t1/tt:t:& 

Proposal'~costs shall be given accordingly: 

8.5.1 For the different professional levels performing the work, 
give the fully burdened hourly rates .. Finally, provide a 
description of each professional level. 

8.5.2 Give the fully burdened hourly rates for secretaries, 
typists., drafters, et.al. who will be billing their time to 
the contract. 

8.5.3 Alternative 1 <If determined necessary) 

8.5.4 

a) Give cost for preparing Health & Safety plan and work plan as 
described in Subsections 3.1.1, 3.1.2, and 3.1.3. 

b) Give cost for installing VES or other applicable methods as 
described in Subsection 3.1.5. 

c) Give cost for periodic and final reports as described in 
Subsection 3.1.6 and 3.1.7. 

Alternative 2 

a) Cost fer preparin~ Health & Safety plan. 

b) Cost of triple rinsing and disposal of rinsate. 

c) Cost of tank removal (5 & 6T). 

d) Cost of backfilling and compaction with clean dirt. 

e) Cost of repaving excavated area to its original condition. 

f) Cost for disposal of contaminated soil. 

SECTION 9 - EVALUATION AND SELECTION CRITERIA 

9.1 Evaluation of Your Proposal 

The emphasis of DAC's proposal evaluation will be on the following 
subsections which are described below : 
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a) Administration I Personnel Qualifications 
b) Technical Approach 
c) Proposal Costs 

9.2 Proposal Selection 

9.2.1 

9.2.2 

0 '-;'I "":!" 
I • ..:_a ·-' 

DAC's selection committee will meet to discuss each proposal. 

All proposers will be notified. 

After selection of a contractor, the contract will be excuted 
on a standard McDonnell Douglas Corporation - Douglas 
Aircr~ft Company contract. 
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